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PART I. INTRODUCTION 
Problems of Southern Peru 
Southern Peru as a region has been plagued with some vexing problems 
that have prevented it from developing as rapidly as the Republic of Peru 
in general. At the same time the region possesses certain success elements 
that, when stimulated as hypothesized in this report, will advance 
Southern Peru closer to the growth norm of the Republic. The problems, 
as discussed in this section, include the following: 
(1) low per capita income and lack of social integration 
with the overall fabric of the Peruvian society, 
(2) gross income inequalities transversed with absentee 
ownership, 
(3) and low productivities of available resources. 
Southern Peru compares with Southern Italy and with the Appalachi'an 
and the Ozark regions of the United States of America when contrasting a 
less developed area with the nation. In addition. Southern Peru is part 
of a much lower income country than either Italy or the U.S.A. In I960, 
Southern Italy had a per capita income of $297 whereas the per capita 
income for Italy was $5^9 (28, page JO and 70, page 68). The Southeast 
region of the United States, which includes parts of both the Ozark and 
Appalachian regions, had a per capita income in I961 of $1,652 versus 
$2,263 for the U.S.A. (25). In the same year, I961, Southern Peru had a 
per capita income of $139 compared to $189 for the Republic^ (U). 
^Revised provisional estimates of the Central Reserve Bank of Peru. 
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The poor economic conditions of ^uthern Peru are further reflected 
by the vast numbers of people leaving this area each year for the coastal 
areas 5 particularly the metropolis city of Lima, the capital of Peru. 
Between the years 19^0 and I961, the people number in the national census 
increased from 6,207,967 in I9H0 to 9,906,746 in 1961 (68, page 2) for all 
of Peru, or at the rate of 2.25 percent per year. During the same period, 
population in Southern Peru increased from 1,990,576 in 19^0 to 2,518,636 
in 1961 or at the rate of 1.13 percent per year. 
If we assume the same rate of natality and mortality for Southern 
Peru as existed for the entire country, and if net migration between the 
two areas had been zero. Southern Peru would have had an increase in popu­
lation at the rate of 2.25 percent per year or a total population of 
3,175,526. Effects of net migration may be assumed as approximating the 
difference between the actual population and the expected population. 
Thus, the effects of net outmigration from Southern Peru to the rest of 
2 the country was approximately 657,568 for the intercensus years . 
Lima and the surrounding metropolitan area (including Callao) 
increased from a population of 589,934 in 19^0 to 1,592,184 in 1961 
2 More exact migration patterns may be obtained from the data gathered 
for the 1961 census. Not all of the data had been tabulated and presented 
in printed form by the end of 1965. Migration patterns for the department 
of Puno in the highlands of Southern Peru are presented in (62, pages 13-
15). Following the data given as to place of birth and place of residence 
in 1961, Puno has had a net outmigration of 81,223 people. Of this amount, 
35,713 have migrated to Areguipa, the largest city in Southern Peru. An 
additional 29,202 have migrated to other areas in the south with the 
majority moving to the coastal cities in the departamentos of Tacna and 
Moquequa. A substantial number (16,110) have moved all the way to Central 
Peru, particularly to the cities of Lima and Callao. Small numbers have 
moved farther north (76) and a few to the jungle area (l2l). 
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(68, page 98). This has "been at an annual rate of increase since 19^0 of 
4.84 percent. Indications are, however, that the rate has been greater 
the last part of the period than existed in the 19^0's because of a 
larger influx of provincial people in the latter part of the period. The 
main city of Southern Peru, Arequipa, has increased from 60,T25 to 135,358 
people during the years 19^0 to I961 respectively or at a rate of 3.89 
percent per year. Two other coastal cities of the South, Tacna and Moquequa, 
have increased at a slightly faster rate or at k.2k percent per year. The 
combined total of the three coastal cities of Arequipa, Tacna and Moquequa 
have increased in population at the rate of 3.96 percent per year which is 
substantially lower than the metropolitan area of Lima and Callao. The 
highland cities, although representing significant numbers of people, have 
had a much smaller rate of growth because of their attachment to the 
slower expanding agriculture sector. 
Differences in the rate of population growth between the Lima area 
and the combined coastal cities of Southern Peru indicate that the economic 
opportunities which are non-agriculturally oriented apparently are not 
expanding as fast in Southern Peru as in the Lima area. Agriculture, in 
addition, is not providing proportionately as many job opportunities as 
other sectors of the economy and hence the general flow of people from 
rural areas to urban areas, more often located near the coastal cities. 
As would be expected, such a general exodus of people from the high­
lands to urban areas in search of a better and/or different way of life 
is causing a drastic structural change in the total economy of Peru. 
People who remain in the rural areas are insisting on more control over 
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the resources and factors which bring about higher incomes better educa­
tions and more conveniences. On the other hand, the people drifting into 
the urban areas are causing a structural change in the producing patterns 
of the industrial and service complexes that they enter. Not an insigni­
ficant factor is the urban unemployed in the larger centers. The data 
in Table 1.1 indicate the magnitude of the urban unemployed. 
Table 1.1 Urban economically active population unemployed by areas, 1961^ 
"b c Urban Unemployed 
economically urban Percent 
Area active population population unemployed 
1961 1961 
Republic of Peru 1,554,912 36,379 2.3 
Province of Lima 
and Callao 65^,^59 22,050 3.4 
Rest of Peru 900,453 14,329 1.6 
^Data source: Sexto Censo Nacional de Poblacion (68, page 278). 
^Includes: employed, unemployed, those seeking work and unpaid 
family labor. 
^Includes: those unemployed on the day of the census but have 
been employed previously and are actively seeking work. 
Excludes: those seeking work for the first time. 
A 2.3 percent unemployment rate does not seem significant in the light of 
a 4 to 6 percent rate in the United States for the better part of the last 
ten years (15). However, not shown here, but a significant factor, is the 
amount of underemployment in the urban areas. Underemployment here refers 
to thosepersons classified as part of the work force but due to 
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insufficient demand for primary production or because of structural 
rigidities in the producing sectors, they are performing functions in the 
next best alternative which usually consists of menial activities in the 
services sectors. The important contrast to note is the difference in the 
unemployment rate between the Lima urban area and all other urban areas 
of Peru. This perhaps is only a lag effect of the ability of the manu­
facturing and service sectors to absorb into the labor force the people 
drifting into the Lima area. At the same time, due to sheer numbers and 
proximity to the national lawmakers in the capital city, policy is more 
apt to be influenced by dramatic protests of this group and a consequent 
favoring of this urban clientele. 
Population shifts from rural to urban living have caused even more 
structural change in the agriculture sector. The percent of total popu­
lation living in departamento (equivalent to state) capital cities changed 
from 15.96 percent in 1940 to 24-72 percent in I961. In the 194-0's and 
earlier, with a smaller minority of the population in the cities demanding 
foodstuffs from the rural areas, the production was for (l) self suffi­
ciency and (2) cash crops on the world export markets. Production for 
self sufficiency was taking place on small plots of land either owned by 
the campesinos or rented through retribution for labor on the larger 
haciendas. Production of export crops was occurring on extensive holdings 
of the elite hacendados. However, with the coming of a larger urban popu­
lation, more emphasis is being brought to bear on the local consumer 
demand. 
Income distribution in Southern Peru is best exemplified by the 
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latifundia and minifundia in the agriculture sector. About 0.1 percent 
of the larger farms account for 57 percent of the total area in farms, 
whereas 86 percent of the smaller farms control only 5 percent of the 
total farm land area (60). The same data show that there exists 275,78^ 
farms of less than five hectares^ in Southern Peru with the majority of 
these farms in the highlands where grazing is predominant with some cul­
tivation. At the other extreme, 508 farms have 2,500 or more hectares of 
land with some having as much as ten to twenty thousand hectares. 
Low productivity of resources and low educational levels may be 
assumed to be correlated. Southern Peru is not excepted. It has a UO 
percent literate rate versus 6o percent for the country as a whole and 6j 
percent for all other regions except Southern Peru (68). 
For almost all agriculture commodities, with the exception of truck 
crops in the Areguipa valley. Southern Peru is well below the per hectare 
yield levels of the nation (52). As a further example, experimental data 
indicate that potato yields per hectare can be increased over four times 
the present yield through use of available technology (13, page 6). With 
varying regularity, low productivities in Southern Peru are also reflected 
in the manufacturing sectors by their output-labor ratios when compared to 
the country as a whole (6l). 
Success Elements in Southern Peru 
Southern Peru has certain potential success elements that could make 
for a viable region and contribute to the overall development of Peru. 
^One hectare is the equivalent of 2.^71 acres. 
Success elements contributing to the existing and potential development 
possibilities of Southern Peru include the following: 
(1) an extensive array of products forming its export base, 
(2) a large and varied resource base, 
(3) and a core region. 
The most significant success element found in Southern Peru is that 
of its export base. As will be seen in a later chapter. Southern Peru is 
a large exporter of products to the Lima market (meat, evaporated milk, 
leather products, truck crops and beverages) and to international markets 
from its port cities (copper, fish products, wool, cotton and coffee). 
A broad resource base is a direct contribution to the existence of 
the export sector. Southern Peru has about 4l percent of the total farm 
area in Peru. However, a proportionately higher percent of this farm area 
is in natural pastures. In addition, the region has substantial coastal 
irrigated land and eastern jungle land which has both natural vegetation 
and cultivated crops. Mineral resources and fresh and salt water marine 
life complete the natural resource base for Southern Peru. 
Areguipa is often termed the "second city of Peru". Arequipa repre­
sents a core region with high potential for accelerated economic growth. 
Such a region typifies a regional capital where agglomeration economies 
accelerate development of the core and the surrounding periphery, and 
forms the basis for a competitive position with a higher core region such 
as the national capital (22). Outside of the Lima-Callao area, Areguipa 
is the largest diversified industrial point in Peru. It acts as a focal 
point for manufacturing and distributing consumer products to the highland 
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areas of the south. In addition, Arequipa draws upon the primary material 
production of this area for its production processes which form part of 
the export base of the region. 
Lack of social amenities that are found in the capital city of Lima, 
is one of the major factors limiting the development of Southern Peru. 
Arequipa represents a focal point where such amenities could be developed 
to entice additional entrepreneural and technical talent into this region 
and enhance its development possibilities. 
Objectives of This Study 
Increased per capita regional income and more equitable distribution 
of total regional income are presumed to be two main factors in the social 
welfare function of Southern Peru. Other elements included are either 
lower ordered objectives explained by the two main objectives or excluded 
from the scope of this study. 
Articulation of the increased per capita income goal can be expressed 
as the ratio of per capita income in Southern Peru to that of the Republic. 
For Southern Peru to enjoy the same opportunities as the rest of the 
Republic, this ratio should approach one. Such a norm links directly the 
development of Southern Peru to the overall development of the country. 
At the same time it indicates the gap that must be closed between the in­
come levels of Southern Peru to that of the national average. 
Articulation of the distributive norm is more difficult. Presumably 
a system of regional social accounts could be established for Southern 
Peru which could express a distributive norm within the accounts system 
that determines gross regional income. However, in view of the lack of 
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such regional accounts for Southern Peru, cruder methods can he devised 
for directing this economy towards a distributive norm. Increased parti­
cipation of the regional population in the gross regional income through 
wages, salaries, and proprietorial income is one criterion. Structural 
reforms and sector selection can then be measured against this criterion. 
The specific objectives can now be stated using methods of scientific 
inquiry (T^,75,76): 
1. To identify the problematic gaps as they exist presently 
and as they would continue to exist in Southern Peru with 
regards to 
a. interregional per capita income disparities and 
b. intraregional income inequalities. 
2. To formulate diagnostic hypotheses for Southern Peru 
attributing to 
a. interregional per capita income differences and 
b. intraregional income variations. 
3. To formulate remedial hypotheses for Southern Peru 
which will reduce the problematic gap as it pertains to 
a. interregional per capita income differences and 
b. intraregional income variations. 
4. To develop and apply empirical methods feasible for Southern 
Peru in testing the remedial hypotheses as they pertain to 
the problematic gaps. 
5. To test the consistency of the empirical solutions obtained 
for Southern Peru in reducing the problematic gaps. 
10 
Hypotheses for Satisfying These Objectives 
In pursuing these regional objectives, it is necessary to develop 
hypotheses which explain why interregional income differences exist and 
why intraregional income variations come about. To do this, statements 
of classical economic theory are given and then analyzed as to appro­
priateness for Southern Peru. 
Classical economic theory states that under conditions of perfect 
competition,, which includes free mobility of goods and resources as well 
as complete knowlege of the economy, consumers and producers will be in 
equilibrium for any commodity because the market determined price will 
equate the quantity demanded by consumers and the quantity willing to be 
supplied by the producers (27,35,71,76). Any price other than the market 
determined price will create disequilibrium. These statements form the 
basis for the first hypothesis. 
First hypothesis : Long run disequilibrium in supply and 
demand for food commodities in Peru retards the development 
of Southern Peru due to its comparative advantage in food 
production. 
There exists long run disequilibrium between supply and demand for food 
commodities in Peru. Price controls and subsidized food commodity imports 
have created an artificial equilibrium that, without compensation, is 
harmful to the welfare and development of Southern Peru and other agricul­
ture areas of the country. Lower than equilibrium level food prices re­
sult in lower incomes for the predominantly agricultural economy of the 
South. Declining market shares of total food supply results in lower 
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regional income for the South. As a consequence of lower prices and de­
clining market shares, fewer resources are used in the production of 
domestic food crops in Southern Peru. Hence, part of these resources are 
used in the production of plantation type export crops with an adverse 
effect on a distributive norm (47, page U). Such crops are relatively 
labor intensive, with significant increasing returns to scale versus food 
crop production which is more amenable to family-size farm operations. 
Both objectives of increased regional per capita incomes and reduced 
regional -income inequalities would be served by reducing long run dis­
equilibrium in the supply and demand for food commodities of Peru as 
described above or by income transfers from those benefiting from lower 
food prices to those receiving lower prices for farm production. Main­
taining or increasing regional market shares will increase total regional 
income. Selecting the type of production, in this case food crop produc­
tion, will decrease intraregional income inequalities. 
Classical economic theory also states that spatial equilibrium of 
factor use, in an unfettered economy, under assumptions of perfect informa­
tion and unhindered movements of labor and capital, results in factor dis­
tribution such that shifts among uses and locations are impossible without 
reducing the total national product (22, pages 13-l4). Or stated dynam­
ically, capital will tend to flow from low-to high-productivity regions, 
and labor from low-to high-wage areas until, by a process of successive 
marginal adjustments in all regions, a spatial equilibrium is established. 
The equilibirum model, therefore, leads one to expect not a widening dis­
parity in the rates of factor return and economic growth between regions 
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but a gradual convergence of these rates (22. page lU). The fact is, 
regional convergence does not automatically occur in the course of a 
nation's development history. North has emphatically shown this to be 
the case in the historical development of the United States (47). Fried­
mann hypothesizes that regional convergence is not the natural case for 
Venezuela (22), Chenery has empirically shown that Southern Italy has 
diverged further from the national norm in the decade of the 50's ($). 
These statements form the basis for a second hypothesis. 
Second hypothesis : Spatial equilibrium is inoperable in 
Peru, in the absence of planned external forces, because 
of the existence of a strong national center. 
Disequilibrium in factor returns and differential rates of regional growth 
continue in Peru because of a center-periphery model operating rather than 
the equilibrium model. Friedmann cites seven principal reasons why the 
spatial equilibrium model may fail to equate factor returns and regional 
growth (22, pages lU-lj). 
First is the failure of diminishing returns to set in at the center, 
defined as a national or regional capital. Increased expansion of the 
Lima metropolitan center bears this out. Lima has the highest income 
level, the highest population growth rate and the fastest expansion of 
industrial activity. 
Second is the failure to perceive peripheral investment opportunities. 
Friedmann claims there are numerous reasons for this tendency, including 
a lack of objective knowledge about production opportunities on the peri­
phery, the relative ease of making new investments at the center, the 
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strong preference of enterprise for a metropolitan environment, and an 
absence of spontaneous interest in the periphery (22, page 15)• The 
lack of a capital market for Peru also inhibits the flow of capital to 
other centers. Except for the agriculture sector where the tendency is 
for absentee ownership, entrepreneurs are unwilling to have their capital 
move to a location where they cannot oversee its functioning. And because 
the lack of social facilities is so great in the periphery, entrepreneurs 
are unwilling to move where the capital is most needed. 
Third is that export demand for goods produced at the center will 
grow faster than export demand for goods from the periphery. The demand 
for the central region's exports, chiefly of manufactured products, will 
grow more rapidly than agricultural exports from the periphery. The same 
is true for lower ordered center-periphery relationships. Demand for 
evaporated milk from the Arequipa center will grow faster than the demand 
for fresh milk from the Areq.uipa periphery. 
Fourth is the coincidence of the center with the national market. 
Market information and price determining forces are operative in the 
center, hence major assembling facilities are associated with the center. 
Concentration motivates more concentration because of market-oriented 
industries and services. 
Fifth is the location of quaternary services at the center. National 
government, planning, finance and major universities are all located in 
the Lima area. Such arrangements result in the center being the tech­
nological base and hence enjoying an initial advantage in the dissemina­
tion of new production techniques. 
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Sixth is a heterogeneity of populations. Foreign nationals who have 
brought new ideas and experience with them are clustered in the centers, 
applying their knowledge and assuming the risks of innovation. 
Seventh is inability of the periphery to make adjustments appropriate 
to constant socioeconomic change at the center. Constant drainage of 
enterprising and educated young people leaves the periphery only with the 
traditionalists, the uneducated and the leaderless masses. Government 
rotational plans for technicians leaves no permanent roots in the peri­
pheral areas. 
Additional reasons may be given for Peru failing to correspond with 
classical economics and spatial equilibrium. One is that pressure groups 
in the center have advantages with lawmakers. Simple concentration of 
numbers influence decisions of lawmakers. Urban clientele of the center 
are better able to mount a dramatic protest due to close proximity to each 
other and to the lawmakers. On the other hand, periphery groups are wide­
ly dispersed and lack the resources to dramatize their grievances. In­
direct subsidies in the center occur, for example, through cheap trans­
portation and more government housing construction. 
The objective of reducing interregional income disparities is direct­
ly affected by the second hypothesis. The center-periphery relationship 
between the national capital and the Southern periphery is a direct cause 
of interregional income differences. 
Regional convergence with respect to income levels are thus not a 
necessary result of the development process. If other country development 
histories are an indication, such convergence is extremely slow if it at 
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all is forthcoming, or convergence has come only by deliberate planning. 
The third hypothesis can now be stated. 
Third hypothesis : Measures are available whereby the regional 
convergence process may be initiated or accelerated. 
Such measures need not be of the type where government has complete con­
trol over all investment decisions. Versions of Hirschman's unbalanced 
growth theory are also applicable (30). Some measures that can be used 
to accelerate the process of regional convergence of Southern Peru to the 
national norm are stated: 
(1) Emphasize the need of expanding the core region in 
Southern Peru. 
Economics of agglomeration have been mentioned. A core area has already 
been established in the city of Areguipa. Emphasis should be placed on 
expanding Areguipa because of economies of agglomeration rather than 
trying to establish industrial parks in several locations. 
(2) Provide information on sectoral investment opportunities 
in the core region and in the periphery. 
Detailed sector information is needed to provide information on investment 
opportunities to entrepreneurs of the private sector. Export demand is 
projected under various alternatives. Increased residentiary activities 
are estimated. Expected growth of sector demand due to increasing popu­
lation and incomes can be provided. In general the whole gamut of economic 
information is needed to be presented to private and public policy makers. 
(3) Transference of more public resources to Southern Peru. 
Creating more social overhead facilities in Southern Peru increases the 
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comparative advantage of this region with respect to other regions for 
its exports. By decreasing costs of transportation and processing, 
proC'^ctivity of private capital increases and hence draws more into the 
region. Such facilities can also be linked to the sectors contributing 
most to regional income and to intraregional income distribution. 
(4) National policy for increasing regional market shares 
of food commodities. 
Specifically, regional market share increases from import substitutions 
of food commodities can be traced through as to their effect on develop­
ment in Southern Peru. 
The third hypothesis serves the objective of associating specific 
means to obtaining the regional goals of increased per capita incomes 
and reduced intraregional income inequalities. In this manner, policy­
makers realize the consequence, in terms of additional resources allocated 
to Southern Peru, in order for this region to move closer to the national 
norm. 
Procedures of This Study 
In the process of testing the three hypotheses, data organization 
for this report follows the methods of input-output procedures (4o,8,33, 
UU,55563,66,39)• Emphasis is placed on sectoral aggregates since this is 
the level at which decisions are presumed to be affected. Data limita­
tions allow only the basic sectors of agriculture, manufacturing and 
mining to be included in the interacting matrix. Residentiary activities 
are aggregated by sectors and expressed as functions of the basic 
activities. Lack of regional time series data on sector incomes 
17 
necessitates the use of national data and hence the parameters describing 
residentiary activities as a function of basic activities are assumed to 
hold for Southern Peru. 
National per capita income growth is assumed at three levels: (l) 
the rate at which per capita income has been expanding for approximately 
the last 10 years, (2) a somewhat lower rate than past trends and (3) a 
feasible higher rate than is now occurring. Per capita income growth for 
Southern Peru is a function of national per capita income growth and the 
policy objective of regional income convergence. Regional income conver­
gence to that of the Republic is assumed at different rates. Partial 
convergence is assumed at five year intervals with complete convergence 
to the national norm occurring at specified target dates in the future. 
Total regional income is desegregated into two parts: (l) internally 
induced income and (2) externally induced income. The'sum of the two must 
equal the total income required to meet the regional income convergence 
norm. For each level of regional per capita income, household consump­
tion is projected for Southern Peru. Applying this portion of final 
demand to the input-output system generates internally induced income for 
the South. The remaining part of regional income must be generated by 
external forces. 
Historical trends of export demands are first used to estimate the 
remaining part of regional required income. International exports are 
taken directly as a function of past performance. Regional exports are 
projected assuming 1959-1963 linear market shares and estimated growth 
in national demand. Projected international and regional exports are 
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applied to the input-output system and generated regional income measured 
against required regional income. 
Policy means of (l) increased regional marketing shares and (2) 
resource transfers are estimated in order to reduce the remaining income 
gap. Such means are evaluated in terms of possible conflict with the 
regional objective of income distribution and as to feasibility. 
Plan of This Report 
This report is given in six parts. Part I has been the introduction. 
Part II describes Southern Peru as a region. Detailed information is 
given about the geographical location, the resource base, the demographic 
base, the agriculture sector, the manufacturing sector, and other relevant 
data necessary for testing the hypotheses within the model developed and 
used. 
Part III suggests certain theories of regional development applicable 
to Southern Peru. Strengths and weaknesses of each theory are pointed out 
as well as limitations of its applicability to Southern Peru due to data 
requirements. 
Part IV develops an economic growth model for Southern Peru in an 
effort to test the hypotheses. 
Part V is an attempt at the empirical application of such a growth 
model. 
Part VI gives the conclusions of this report and recommendations for 
further study and research. 
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PART II. SOUTHERN PERU AS A REGION 
Geographical Location and Description 
Despite the wide variances in climate, topography, languages and 
social orders found in Southern Peru, there has developed a strong sense 
of regional cohesiveness. Undoubtedly, this regional bound was recognized 
and strengthened by the now famous descriptive, thirty volume, sixty one 
chapter study of Southern Peru called Plan Regional Para el Desarrollo 
del Sur del Peru (57) or more usually referred to as the Plan del Sur 
completed for the 1957-58 era^. 
The contrasts of this region which could be mentioned are many. 
Fig. 2.1 illustrates the three ecological zones of all Peru: (l) Coast 
(2) Sierra (Andea Mountains) and (3) Selva or jungle^. Southern Peru, 
as delineated on the map, has temperature and precipitation variations 
from the extremely dry desert with moderate temperatures on the coast to 
the low temperatures and seasonal rains found in the Andea Mountains at 
10,000 feet altitude and higher, followed by a third contrast of tropical 
climate and vegetation encountered at 5,000 feet altitude east of the 
Andes and continues to less than 2,000 feet (57, Vol. 27). Topography 
follows the same general classification, with the coast relatively flat, 
reference to the original survey method of this study is given by 
Hobbs in the Journal of Farm Economics (3l). 
2 
The Selva is better classified as the Ceja de la Montana (high 
jungle) and the Baja Selva (low jungle). High jungle is classified 
somewhere between 6,000 and 2,000 feet altitude and is usually very 
well adapted for agricultural purposes, providing topography permits. 
The low jungle is an unknown. 
NORTH 
CENTER 
BOLIVIA 
SOUTH 
FIG.2.1 MAP OF PERU ILLUSTRATING THE 
ECOLOGICAL ZONES 
THREE 
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interspersed with valleys ascending into the mountains at a rapid rate of 
inclination. Highland areas (Sierra) are extremely rugged "but between 
mountain ranges are spread vast plateau areas at elevations of 10,000 
feet and higher. Because of the equally rapid descent on the Eastern side 
of the Andes, topography remains rugged in the tropical zones until the 
lower elevations are reached. 
Such physical contrasts, it would appear, has a positive influence 
on integrating the various departamentos of the three climatic zones into 
unified regions. Southern Peru is bounded internationally by Chile to the 
South, Bolivia to the Southeast and Brazil to the East. Interregional 
trade, consequently, would be limited to north-south and east-west 
reciprocal flows. North-south reciprocal flow within the Sierra and 
within the jungle is infessible for two reasons: (l) similar climatic 
zones produce similar products with no particular area possessing a 
comparative advantage in the production of any commodity, and (2) trans­
portation links within the Sierra and the jungle are extremely costly. 
Flows, then, result in an east-west reciprocal direction for inter­
nal requirements, and also trade occurring internationally at the coastal 
port cities or in a coastal direction with Lima and other areas to the 
north. Such arrangements permit trading of meat, cereals and tubers 
produced in the Sierra for sugar, truck crops and fruits produced on the 
coast and for fruit and other tropical products produced in the jungle. 
A more detailed map of Southern Peru is given in Fig. 2.2 locating 
the eight departamentos of Southern Peru (Apurimac, Arequipa, Ayacucho, 
Cuzco, Madre de Dies, Moquequa, Puno and Tacna) and the main 
cuzco  
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UNO A R E Q U I P A  
AREQUIPA. 
M0QUE6UA 
MOPUEGUA '  RAILROADS 
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FIG.2.2 MAP OF SOUTHERN PERU SHOWING DEPARTMENTS AND TRANSPORTATION LINKS 
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transportation links. 
The Resource Base 
Land resources 
Southern Peru has shifted from being more densely populated than the 
Republic as a whole in 19^0 to less densely populated by I96I. Population 
density by departamento for the three census periods 1876, 19^0 and I96I 
are given in Table 2.1. 
Table 2.1 Population density per square kilometer^ by census period and 
departamento with rankings in parentheses. Southern Peru and 
the Republic 
Departamento 1876 
Habitants per Sq. 
19^0 
Km. 
1961 
Apurimac 5.7 (1) 12.5 (1) l4.0 (1) 
Arequipa 2.5 (5) 4.1 (5) 6.1 (5) 
Ayacucho 3.2 (3) 8.1 (2) 9.3 (3) 
Cuzco 3.2 (4) 6.4 (4) 8.0 (4) 
Madre de Dios 0.1 (8) 0.2 (8) 
Moquegua 1.8 (7) 2.1 (7) 3.2 (7) 
Puno 3.6 (2) 7.6 (3) 9.5 (2) 
Tacna 1.8 (6) 2.5 (6) 4.5 (6) 
Southern Peru 2.5 5.2 6.5 
Republic 2.1 4.8 7.7 
^One square kilometer is equal to 0.386/square miles. 
Population included with Cuzco-
Rankings of the departamentos (in parentheses) according to population 
densities has not changed much since the I876 era. Puno, which was more 
densely populated in I876 than Ayacucho, became relatively less densely 
populated in 19^0 but subsequently became more densely populated again 
according to the I961 population figures. In each case, the Sierra has 
2h 
far more densely populated areas than the coast or jungle. 
The total area in Southern Peru of 386,314.$4 square kilometers is 
divided into the three climatic zones by departamentos as shown in Table 
2.2 and Fig. 2.1. For the South, the coastal zone has an extension of 
35,819.99 square kilometers where agriculture is possible only with 
irrigation. The Sierra has a total area of 224,086.84 square kilometers, 
and except for certain micro-climate areas, is limited to grazing. 
Variability of the grazing capacity ranges from one-half sheep unit 
per hectare to three sheep units per hectare on some of the improved 
pastures (62, Vol. 5, page 135). Lowland, or jungle area, has a total 
of 126,407.71 square kilometers. 
More important for this study is the comparison between Southern 
Peru and all Peru with respect to total areas within each of the climatic 
zones. Consequently, agriculture policy or other policycan be pegged as 
affecting a particular type of agriculture, and, subsequently, as affect­
ing Southern Peru because of its relative share of that type of agricul­
ture . 
Of the total land mass of Peru, Southern Peru accounts for 30.1 per­
cent. Of total land area in farms, as given in Table 2.3, Southern Peru 
has 41.3 percent. Although total land mass is not necessarily an indica­
tion of the total usable land area, it is interesting to contrast the 
percentages of the three main climatic zones found in the South with the 
30.1 percent which represents its share of the total land mass. Southern 
Peru accounts for 26.3 percent of the total coastal area of Peru and is 
found in the Departamentos of Tacna, Moquegua and Aréquipa. As mentioned 
Table 2.2 Total land area bg climatic zone and departamento. Southern Peru and Republic, 
square kilometers 
Coast Sierra Selva 
Percent Percent Percent 
Total Land of Land of Land of 
Departamento land area area departamento area departamento area departamento 
Apurimac 20,65^1.56 20,654.56 100.0 
Areguipa 63,527.62 23,505.22 37.0 40,022.40 63.0 
Ayacucho 181.04 42,401.04 96.0 1,780.00 4.0 
Cuzco 76,224.89 42,744.89 56.1 33,480.00 43.9 
Madre de Dies 78,402.71 78,402.71 100.0 
Moquegua 16,174.65 5,OI4.I4 31.0 11,160.51 69.0 
Puno 72,382.44 59,637.44 82.4 12,745.00 17.6 
Tacna 14,766.63 7,300.63 49.4 7,466.00 50.6 
Southern Peru 386,314.54 35,819.99 9.3 224,086.84 58.0 126,407.71 32.7 
Rest of Peru 898,901.06 100,129.38 11.1 160,931.92 17.9 637,839.76 71.0 
Republic 1,285,215.60 135,949.37 10.6 385,018.76 30.0 764,247.47 59.4 
Data source: Estadistica Agraria Peru I963 (52, page 8). 
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Table 2,3 Total agriculture area in farms classified by use an 
Southern Peru and the Republic, I96I, hectares®' 
Area 
Total Percent of Percent Cultivated 
Agriculture Total Land of Total % ' 
Area Mass in Land Area of Ag 
Derartamento in Farms Farms Total Area 
Apurimac 666,807. 32.3 3.6 65,593 9.8 
Arequipa 619,087 9.7 3.3 56,295 9.1 
Aqacucho 649,286 14.7 3.5 105,197 16.2 
Cuzo 1,686,792 22.1 9.1 150,936 8.9 
Madré de Dios 223,795 2.9 1.2 5,419 2.4 
Moquegua 152,601 9.4 .8 20,989 13.8 
Puno 3,565,019 49.3 19.1 153,846 4.3 
Tacna 129,021. 8.7 .7 14,025. 10.9 
Southern Peru 7,692,409 19.9 41.3 572,300 7.4 
Rest of Peru 10,912,091 12.1 58.7 1,618,101 l4.8 
Republic of 
Peru 18,604,500 14.5 100.0 2,190,401 11.8 
Data source: Primer Censo Uacional Agropecuario (68, pages 
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.assified by use and departamento, 
'61, hectares®' 
Area Area in Area in Wooded Cult! 
t Cultivated Permanent Crops Natural Pastures Area Unus 
al $ ' % ^ % 
ea of Ag. of Ag. of Ag. of Ag. 
Total Area Total Area Total Area Total Area Total 
65,593 9 .8 3,001 .5 338,538 50.8 70,959 10.6 38, 
56,295 9 .1 5,868 .9 449,741 72.T 11,170 1.8 17, 
105,197 16 .2 10,605 1 . 6 324,355 50.0 63,118 9.7 34, 
150,936 8. .9 28,489 1 .7 779,164 46.3 192,655 11.4 142, 
5,419 2, .4 1,225 .5 1,084 .5 202,874 90.7 8,' 
20,989 13. 8 839 .5 98,019 64.2 21,462 l4.i ; 
153,846 4, .3 32,972 .9 2,418,370 67.9 151,361 4.2 183,' 
1)4,025. 10, 
.9 1,358 1 .1 71,111 55.1 7,615 5.9 6,' 
572,300 7. .4 84,357 1 .1 4,480,382 58.3 721,214 9.4 431,: 
1,618,101 i4. 8 271,956 2 .5 4,670,894 42.8 1,563,540 14.3 904,1 
2,190,401 11. ,8 356,313 1, .9 9,151,276 49.1 2,284,754 12.3 1,336,: 
lecuario (68, pages 46-4%). 
Area in Wooded Cultivable But Non Productive 
Natural Pastures Area Unused Area Area 
^ ^ 
of Ag. of Ag. of Ag. of Ag. 
Total Area Total Area Total Area Total Area 
338,538 50.8 70,959 10 .6 38,013 5 .7 150,703 22.6 
449,741 72.7 11,170 1, .8 17,300 2 .8 78,713 12.7 
324,355 50.0 63,118 9 .7 34,683 5. 3 111,328 17.1 
779,164 46.3 192,655 11. 4 142,017 8, .4 393,532 23.3 
1,084 
.5 202,874 90 .7 8,077 3, .6 5,116 2.3 
98,019 64.2 21,462 l4, .1 923 . 6 10,369 6.8 
2,418,370 67.9 151,361 4, .2 183,762 5 .2 624,708 17.5 
71,111 55.1 7,615 5' .9 6,746 5, .2 28,166 21.8 
4,480,382 58.3 721,214 9. 4 431,521 5-.6 1,402,635 18.2 
4,670,894 42.8 1,563,540 i4. 3 904,648 8, .3 1,882,952 17.3 
9,151,276 49.1 2,284,754 12, .3 1,336,169 7 .2 3,285,587 17.7 
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earlier, water is the limiting factor on the coast; however, the land area 
represents a potential source of additional crop land if water resources 
are made available. If Southern Peru has a proportionally smaller part of 
the Coast, it has a much larger proportion of the Sierra, or about $8.2 
percent of the total Sierra area. In addition, it has 16.6 percent of the 
total jungle area of Peru. 
Mineral resources 
Mineral resources have become a significant factor in the resource 
base of Southern Peru and in its export base. Copper mining has increased 
production 250 percent during the five year period 1959 to"1963 for the 
Republic, of which Southern Peru accounted for 70 percent of total output 
in 1963. Table 2.k shows the relative change in output of mineral pro­
duction from 1957 to 1963 for Southern Peru by major minerals. 
Table 2 . h  Mineral production in Southern Peru, 1957 contrasted with 1963 
Production Production Percent 
Mineral Unit 1957 1963 change 
Gold Grams 373,230 1,240,781 232.4 
Silver Kilos 126,000 174,233 38.3 
Copper M.T. 3,318 124,238 3644.4 
Lead M.T. 12,071 7,621 -36.9 
Iron M.T. 629,947 
All other M.T. 10,442 29,647 183.9 
a^ta source: Direccion de Mineria; Ministerio de Fomento y Obras 
Publicas (3). 
In addition to increased mining of metallic minerals, almost exclusively 
for export, Southern Peru has increased its output of non-metallic 
minerals, of the type for construction purposes. 
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Marine life resources 
Southern Peru, in addition to accounting for 6 percent of the 
country's salt water fish extraction, is a large producer of fresh water 
fish from its mountain streams and lakes. Lake Titicaca is famous for 
its mountain trout which provides a staple source of protein to the high­
land population. Canned trout also forms part of the export base of 
Southern Peru. Table 2.5 gives the fresh and salt water marine life 
extraction for Southern Peru in 1962 and I963 with the percent change. 
Tabic 2.5 Fresh and salt water marine life extraction in Southern Peru, 
1962 and 1963 with percent change 
1962 1963 Percent 
Type M.T. M.T. change 
Salt water fish 35^ ,680 435,567 22.8 
Shell fish 28 20 -28.6 
Fresh water fish 17,000 17,800 4.7 
Fresh water shrimp 5^8 579 26.4 
Data source: Estadistica Agraria Peru 1963 (52, page 175). 
The Economic Conditions 
Three aspects of the economic conditions in Southern Peru are 
elaborated in this section: (l) total income and per capita income by 
departamentos for Southern Peru and the Republic, (2) income distribution 
in Southern Peru, and (3) sector generation of income by departamentos. 
Total and per capita income 
Revised provisional income figures provided by the Banco Central de 
Reserva del Peru are given in Table 2.6. Although Southern Peru repre­
sents 26 percent of total population, it accounts for only 19 percent of 
Table 2.6 National income "by departamentos. Southern Peru, 196l^  
National Percent Per capita Index 
Income of Population income of per capita 
Depaxtamento (millions of soles) Republic (thousands) (soles) income 
Apurimac 812 1.5 303.6 2,675 51.9 
Arequipa 2,320 4.3 407.2 5,697 110.6 
Ayacucho 1,104 2.1 430.3 2,566 49.8 
Cuzco 2,412 4.5 648.2 3,721 72.2 
Madre de Dios 109 0.2 25.3 4,308 83.6 
Moquegua 384 O.T 53.3 7,205 139.8 
Puno 2,344 4.4 727.3 3,223 62.6 
Tacna 64T 1.2 67.8 9,543 185.2 
Southern Peru 10,132 18.9 2,663.0 3,805 73.9 
Rest of Peru 43,555 81.1 7,757.4 5,615 109.0 
Republic 53,687 100.0 10,420.4 5,152 100.0 
D^ata source: Provisional estimates of the Banco Central de Reserva del Peru (5)-
• t. 
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total national income. Per capita income of Southern Peru for I961 repre­
sents slightly less than three-fourths (73.9) the amount of the Republic. 
As shown in Table 2.J, per capita income for Peru in I963. prices has 
increased from U,U53 soles in 1950 to 6,156 soles in I963 or a change of 
38 percent in lU years. Per capita growth rates of national income and 
gross national product are given in Table 2.8 for the entire period and 
for the last 5 years for which data are available. Per capita national 
income over the l4 year period 1950-1963 has increased at the annual rate 
of 2.34 percent. Over the period 1950 to I965 per capita gross national 
product has Increased 2.79 percent per year. The last 5 years (1959-1963) 
for which income data are available has shown a substantial increase in 
the per capita growth rate to 2.99 percent. However, the period 1961-I965 
has shown a substantial decrease in per capita gross national product of 
2.47 percent per year from the 3.5^  percent rate for the period 1959-1963. 
It can be presumed that per capita income has also decreased somewhat from 
the 2.99 percent level. 
Income distribution 
An attempt at describing and estimating the distribution of income 
for Southern Peru in 1957 is given in (57, Vol. 27, pages 168-I71). Fig. 
2.3 is an English translation of the same graph given in the above 
reference on page 169. Table 2.9 has the income distribution data by 
type of worker in each income class. 
Skewness of the income distribution is shown by the fact that h per­
cent of the population receives 3^  percent of the regional income, whereas, 
96 percent receives 66 percent of the income. None of the latter group 
Table 2.7 Gross national product, national income, prices and population. Republic of Peru, 
1950-1965* 
Gross Gross 
National National Price National National Per capita Per capit 
Year Product Income Deflator Product Income Population GNP NI 
(Million 
Soles (Millions Soles 
Current) at 1963 Prices) (Thousands) (1963 Prices) 
1950 15,577 14,195 40.0 38,956 35,488 7,968.7 4,889 4,453 
1951 19,746 17,783 45.9 43,036 38,743 8,117.5 5,302 4,773 
1952 21,021 18,723 47.5 44,285 39,417 8,267.4 5,357 4,768 
1953 22,673 20,078 50.1 45,247 40,076 8,425.1 5,371 4,757 
1954 26,302 23,317 53.0 49,613 43,994 8,597.1 5,771 5,117 
1955 28,947 25,607 55.6 52,065 46,056 8,790.0 5,923 5,240 
1956 32,385 28,561 59.5 54,439 48,002 9,004.2 6 ,o46 5,331 
1957 35,535 31,310 64.6 54,968 48,467 9,235.3 5,952 5,248 
1958 39,549 35,086 69.6 56,819 50,411 9,482.8 5,992 5,316 
1959 46,260 40,700 78.6 58,834 51,781 9,746.1 6,037 5,313 
i960 55,518 48,166 86.5 64,175 55,683 10,024.6 6,402 5,555 
1961 62,294 53,687 89.7 69,411 59,852 10,319.5 6,726 5,800 
1962 71,700 62,031 94.5 75,836 65,641 10,631.5 7,133 6,174 
1963 78,710 67,455 100.0 78,710 67,455 10,958.4 7,183 6,156 
196k  95,481 112.5 84,852 11,298.4 7,510 
1965 114,722 129.6 88,501 11,649.6 7,597 
D^ata source: Provisional estimates of the Banco Central de Réserva del Peru (5). 
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Table 2.8 Growth in per capita national income and gross national product by periods in 
percent, Peru^  
Per capita 1950-1963 1950-1965 1959-1963 196I-I965 
National income 2.34 — 2.99 
Gross national product 2.T9 2.79 3-5^  2.k 'J  
Table 2.9 Distribution of regional income by income strata. Southern Peru, 195T 
Population Employed Income Average Income 
Strata Mumber of Thousands Per Person Employed 
(Soles) Persons % of Soles % (Soles) 
Less than 1000 (1) 789,757 62.0 571,777 19.6 724 
1,001 - 2,000 (2) 156,070 12.3 204,360 7.0 1,309 
2,001 - 5,000 (3) 207,707 16.3 684,201 23.5 3,294 
5,001 -10,000 (H) 69,206 5.4 464,477 15.9 6,712 
10,001 -25,000 (5) %2,252 3.3 606,858 20.8 14,363 
25,001 -50,000 (6) 7,^ 50 0.6 243,357 8.3 32,665 
More than 50,000 (T) 1,758 0.1 145,091 4.9 82,532 
Data source: Plan del Sur (57, Vol. 27, page 168). 
(1) Colonos and small farmers. 
(2) Colonos and small farmers. 
(3) Independent managers, semi-skilled workers, and domestic workers. 
(U) Skilled workers, diverse employees, and independent managers. 
(5) Above average managers, public and private employees. 
(6) Small hacendados, professionals, and administrative personnel. 
(7) Large hacendados, businessmen, miners, industrialists, and public and private 
functionaries. 
3k 
receives more than 10,000 soles income per year. Income groups (l) and 
(2) represent close to one million employed persons or abou+ T4 percent 
of the work force, and are exclusively small farmers and colonos^ . 
Sector generation of income 
Agriculture is the predominant sector in Southern Peru, accounting 
for roughly 4l percent of regional income in i960 (4, page 36). Unrevived 
2 
sector income data are given in Table 2.10 by departamentos for I960 . 
Mining accounts for an additional 15 percent of regional income and 
industry is approximately 9 percent. 
Basic activities of agriculture, mining and industry represent 6k  
percent of total regional income for Southern Peru in I960 versus 5k per­
cent for the Republic in the same year. Such a difference signifies that 
other centers or regions are providing Southern Peru with a considerable 
share of non-basic type activities such as those associated with finance, 
government, higher education, and higher ordered distributive, commercial, 
and professional services. 
The Demographic Base 
Census data for the years 1876, 19UO and I961 are given in Table 2.11. 
Although the annual rate of population growth has increased from 1.31 
Population and employed work force data given in the 1957 Plan del 
Sur (57) study is probably slightly inflated in view of the I961 popula­
tion census to be given in a following section. 
2 
Revised estimates of departamento income by sectors have not yet 
been made available. Substantial revisions have been made, and in light 
of these changes, the above data should be viewed as rough estimates. 
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Table 2.10 Departamenta income by sectors. Southern Peru, and the Re 
in current soles (thousands) 
Departamento Agriculture Mining Industry Services 
Apurimac 444,419 19,036 51,769 14,421 
Areguipa 462,272 112,870 374,815 149,521 
Ayacucho 606,791 40,742 71,331 20,378 
Cuzco 783,999 56,582 124,969 73,103 
Madre de Dios 3,978 9,430 264 1,390 
Moquegua 74,855 48,320 11,655 10,751 
Puno 920,416 101,583 81,424 45,024 
Tacna 76,803 840,469 14,568 17,786 
Southern Peru 3,373,533 1,229,032 730,795 332,374 1 
Rest of Peru 7,748,457 3,896,463 5,505,592 2,269,709 5 
Republic 11,121,990 5,125,495 6,236,387 2,602,083 7: 
D^ata source: Renta Macional I962 (4, page 36). 
^Income classified as to place of production. 
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orne by sectors. Southern Peru, and the Republic, 19^0, 
(thousands) 
e Mining Industry Services Commerce Finance Diverse Government Tota 
5 19,036 51,769 14,421 76,654 643 41,271 29,997 6 
2 112,870 374,815 149,521 496,651 24,956 191,825 191,646 2,0 
L 40,742 71,331 20,378 290,390 2,679 74,305. 41,662 1,1 
? 56,582 124,969 73,103 296,949 6,023 173,815 114,438 1,6 
3 9,430 264 1,390 1,116 — — 1,320 8,437 
? 48,320 11,655 10,751 17,700 1,593 14,950 23,330 2 
5 101,583 81,424 45,024 158,372 2,340 91,007 75,877 1,4' 
3 840,469 14,568 17,786 69,874 2,092 20,538 61,306 1,1' 
5 1,229,032 730,795 332,374 1,407,706 40,326 609,031 546,693 8,2, 
r 3,896,463 5,505,592 2,269,709 5,766,338 1,277,883 1,817,102 4,831,988 33,1: 
) 5,125,495 6,236,387 2,602,083 7,174,044 1,318,209 . 2,426,133 5,378,681 41,31 
•onal 1962 {h, page 36). 
I place of production. 
960, 
Finance Diverse Government Total Income Percent 
643 41,271 29,997 678,210 1. . 6 
24,956 191,825 191,646 2,004,556 4. 8 
2,679 74,305. 41,662 1,148,278 2, .8 
6,023 173,815 114,438 1,629,878 3. .9 
1,320 8,437 25,935 0, .1 
1,593 14,950 . 23,330 203,154 0. .5 
2,340 91,007 75,877 1,476,043 3. ,6 
2,092 20,538 61,306 1,103,436 2. .7 
40,326 609,031 546,693 8,269,490 20. .0 
1,277,883 1,817,102 4,831,988 33,113,532 80. 0 
1,318,209 .2,426,133 5,378,681 41,383,022 100. 0 
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Table 2.11 Population census, percent change and rate of growtl; 
Southern Peru, I876 to 1940, 19^ 0 to 1961^  
Population Population 
Census Census 
Departamento May lU, 1876 June 9, 1940 . 
Apurimac 118,525 258,094 
Arequipa 157,046 263,077 
Ayacucho 142,215 358,991 
Cuzco 243,032 486,592 
Madre de Dios 4,950 
Moquegua 28,785 34,152 
Puno 259,449, 548,371 
Tacna 36,009 36,349 
Southern Peru 985,061 1,990,576 
Rest of Peru 1,714,045^ 4,217,391 
Republic 2,699,106° 6,207,967 
Data source: Sexto Censo Nacional de Poblacion (68, pages 
I^ncluded in the Departamento Cuzco. 
I^n 1876 the area which is now Arica, Chile was part of the 
with a population of 9,04l habitants. 
I^ncludes 38,225 habitants of the Province of Litural de Ta 
Oct. 20, 1883 is part of Chile. 
cent 
Excluding the habitants in I876 which are now residents of 
change between I876 and 19^ 0 of 35 and a population growth. 
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percent change and rate of growth by departamentos for 
: to 1940, 1940 to 1961® 
.at ion Population Population Percent 
sus Census Census Change 
, 1876 June 9, 1940 . July 2, 1961. 1876-1940 , 1940-1961 
,525 258,094 288,223 118 12 
,046 263,077 388,881 68 48 
,215 358,991 410,772 152 i4 
486,592 611,972 102 26 
a. 
4,950 14,890 6L 201 
,785 34,152 51,614 19 51 
,449, 548,371 686,260 111. 25 
,009 36,349 66,024 i"^  82 
,061 1,990,576 2,518,636 102 . 27 
,045 4,217,391 7,388,110 , l46 75 
,106 6,207,967 9,906,746 130 60 
Klacional de Poblacion (68, pages 1-7)* 
ato Cuzco. 
now Arica, Chile was part of the Departamento Tacna 
bants. 
of the Province of Litural de Tarapaca which since 
1 1876 which are now residents of Chile gives a per-
iO of 35 and a population growth.of 0.46. 
for 
Percent Rate of 
Change Growth {%) 
1876-1940 . 1940-1961 1876-1940 1940-1961 
118 12 1.22 .53 
68 48 .81 1.88 
152 i4 1.46 .64 
102 26 1.11 1.10 . 
a 201 a 5.38 
19 51 .27 1.99 
111. 25 1.18. 
.01^  
1.07 
l"^  82 2.88 
102 . 27 1.11 1.13 
i46 75 1.42 2.71 
130 60 1.31 2.25 
na 
r-
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percent between I876 and 19^0 to 2.25 percent between 19^0 and I961 for 
the Republic of Peru, Southern Peru has increased only slightly from 1.11 
percent to 1.13 percent respectively. Intraregional variations of popula­
tion density are shown by a demographic map in Fig. 2.U. 
A very interesting account to notice is the rank of the departamentos 
of Southern Peru with respect to population growth rates between the 
census periods. Excluding the jungle departamento of Madre de Dios which 
is a resource frontier, the rank of the departamentos by population growth 
rate for the inter-census years of I876 to 19^0 and 19^0 to I961 is given 
in Table 2.12. In general, the rank is a complete reverse for the later 
years than what existed during the former period. 
Table 2.12 Rankings of Southern Peru departamentos by growth rate I876 to 
19^0 and 19^0 to 1961 
Departamento 
Ranking by 
growth rate 
1876-19^ 0 
Ranking by 
growth rate 
1940-1961 
Apurimac (2) (7) 
Arequipa (5) (3) 
Ayacucho (1) (6) 
Cuzco ih) (4) 
Moguegua (7) (2) 
Puno (3) (5) 
Tacna (6) (1) 
Interesting hypotheses could be stated for these occurrences. Look­
ing at the earlier ranking, the highland regions, with natural vegetation 
for livestock grazing and micro-climate areas permitting food production, 
were the fastest growing regions. As population densities increased. 
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existing technologies required more land to satisfy the needs of the 
people. The highland areas lost their comparative advantage in providing 
food and clothing for the population with the least effort, and conse­
quently a diminishing rate of increase is shown for these areas in the 
later years. It is interesting to note that the departamentos of Puno 
and Cuzco, which already had a quarter of a million people each in I876, 
were ranked third and fourth for that period and ranked fifth and fourth 
respectively for the latter period. Because of the population density 
that already existed for these two departamentos in 1876, they did not 
show the rapid population growth rates of the other highland departamentos, 
namely Ayacucho and Apurimac. But rather, these two departamentos of 
Cuzco and Puno have exhibited about the same rate of population increase 
for the past century. Under existing technology, or perhaps more correct­
ly stated, under the existing rate of change in technology for the high­
land areas, the rate of population increase exhibited by these two 
departamentos of about 1.10 percent for the past century is the long run 
trend that can be expected to occur for the highland areas of Peru. 
The coastal departamentos of Tacna, Moquegua and Arequipa experienced 
a very slow increase in population during the earlier period but since 
then have expanded almost as rapidly as the Republic. Irrigation in the 
valleys, mining, fishing and of course manufacturing and commerce have 
caused these departamentos to expand more rapidly. 
Madre de Dios represents a resource frontier. Friedmann (21, page 
xvi) defines a resource frontier as a zone of new settlement in otherwise 
virgin territory. Even though this departamento is growing at a rate of 
40 
5-38 percent a year, its total population of about 15,000 is still 
insignificant. 
Official population figures for Peru in 1961 include estimates of 
Selvatic (Jungle) population and an estimate of omissions (68, pages 321-
331). Official population estimates for Southern Peru and the Republic 
are given in Table 2.13 for the year I96I. 
Table 2.13 Official population estimates for Southern Peru and the 
Republic, July 2, I961 
Departamento Estimated Population 196l 
Apurimac 303,648 
Arequipa 407,163 
Ayacucho 430,289 
Cuzco 648,168 
Madre de Dios 25,269 
Moguegua 53,260 
Puno 727,309. 
Tacna 67,800 
Southern Peru 2,662,906. 
Rest of Peru 7,757,451 
Republic 10,420,357 
Growth in population of capital cities in Southern Peru exhibit about 
the same characteristics as departamento growth has shown. Table 2.lU 
represents the inter-census years of Ig^ O to I961 showing population by 
capital, percent change 19^ 0-1961, rate of growth and percent of total 
departamento population. Capital cities in the South have grown at a rate 
of 3.44 percent versus 4.U0 percent for the Republic. Excluding the cities 
of Lima and Callao, Southern capitals have expanded less rapidly than the 
3.83 percent rate of all other departamento capital cities. Although the 
Table 2.l4 Absolute population and population growth of Capital cities by departamentos, Peru, 
1940 to 1961* 
Departamento 
Capital 
City 
Population 
Census 
June 9-> 19^ 0 
Population 
Census 
July 2, 1961 
Percent 
Change 
1940-1961 
Rate of 
Growth 
1940-1961 
Percent of 
Total Pop. 
1940 1961 
Apurimac 
Arequipa 
Ayacucho 
Cuzco 
Madre de Dies 
Abancay 
Arequipa 
Ayacucho 
Cuzco 
Puerto 
Maldonado 
Moquegua 
Puno 
Tacna 
Moquegua 
Puno 
Tacna 
Southern Capitals 
Lima Lima 
Callao Callao 
All other Capitals 
All Capitals 
5,332 
60,725 
16,642 
40,657 
1,032 
3,718 
13,786 
11,025 
152,917 
520,528 
69,406 
248,029 
990,880 
9,053 
135,358 
23,768 
79,857 
3,518 
7,795 
24,459 
27,499 
311,307 
1,436,231 
155,953 
545,595 
2,449,086 
70 
123 
43 
96 
241 
110 
77 
149 
104 
176 
125 
120 
147 
2.55 
3.89 
1.71 
3.27 
6.01 
3.59 
2.77 
4.45 
3.44 
4.95 
3.93 
3.83 
4.4o 
2 
23 
5 
8 
21 
11 
3 
30 
16 
3 
35 
6 
13 
24 
15 
4 
42 
12 
25 
D^ata source: Sexto Censo Wacional de Poblacion (68, page 98). 
h2 
Republic has realized a 9 percent increase in the total population 
accounted for by the departamento capitals. Southern Peru has only 
realized a U percent increase. 
The rank by rate of growth of the capital cities between IjhO and 
1961 has been the following: 
(1) Puerto Maldonado 
(2) Tacna 
(3) Arequipa 
(4) Moguegua 
(5) Cuzco 
(6) Puno 
(7) Abancay 
(8) Ayacucho . 
In general, the same ordering exists for the capital cities as existed 
for the departamentos. Puerto Maldonado and Tacna are the only capitals 
which have increased faster than all Republic capitals combined, although 
Arequipa is increasing at a slightly faster rate than capitals other than 
the cities of Lima and Callao. 
Table 2.15 shows that Southern Peru is much more rural in character 
than the Republic as a whole. Sixty eight percent of the population is 
classified as rural versus fifty three percent for the Republic and forty 
seven percent excluding the South. 
Effects of outmigration would be assumed to show differences in the 
age structure of the remaining population. The younger generation is more 
mobile, seeking newer and better opportunities. Such effects would 
Table 2.15 Urban and rural population by departamento. Southern Peru and the Republic, Ipôl^  
Total Urban Rural Percent Percent 
Departamento Population Population Population Urban Rural 
Apurimac 288,223 57,116 231,107 20 80 
Arequipa 388,881 250,746 138,135 65 36 
Ayacucho 410,772 103,900 306,872 25 75 
Cuzco 611,972 198,341 413,631 32 68 
Madre de Dios 14,890 3,783 11,107 25 75 
Maguegua 51,614 24,638 26,976 48 52 
Puno 686,260 124,147 562,113 18 82 
Tacna 66,024 45,980 20,044 70 30 
Southern Peru 2,518,636 808,651 1,709,985 32 68 
Rest of Peru 7,388,110 3,889,527 3,498,583 53 47 
Republic of Peru 9,906,746 4,698,178 5,208,568 47 53 
D^ata source: Sexto Censo îîacional de Poblacion (68). 
indicate a disproportionate share of older persons in the rural areas. 
Table 2.l6 and Figs. 2.5 to 2.7 give the age structure for the population 
of Southern Peru and the Republic. Per one thousand inhabitants, 755 are 
less than thirty five years old for the Republic versus 725 for Southern 
Peru indicating a somewhat older population in the South. 
Table 2.l6 Habitants per thousand by age groupings. Southern Peru con­
trasted with the Republic, I961 
Total population Rural population Urban population 
Age 
grouping Republic 
Southern 
Peru Republic 
Southern 
Peru Republic 
Southern 
Peru 
0-4 169 l64 179 170 157 150 
5-9 148 149 157 155 138 137 
10-14 116 111 115 105 118 123 
15-19 98 91 91 84 107 106 
20-24 86 77 79 73 93 85 
25-29 75 72 72 71 78 75 
30-34 63 61 59 60 67 64 
35-39 55 57 53 56 56 57 
40-44 42 45 42 45 43 45 
45-49 37 39 37 4o 37 39 
50-54 29 31 29 31 30 30 
55-59 23 24 22 24 23 24 
6o-64 21 25 22 27 20 23 
65-69 13 16 13 17 13 15 
70-74 10 14 11 15 9 11 
75+ 15 24 19 27 11 16 
Urban areas in the South are much more similar in their age structure 
as the Republic, having 758 inhabitants per one thousand population less 
than thirty five years old versus 7^ 0 for Southern Peru. A wide difference 
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occurs, however, in the rural population. The Republic has 752 inhabitants 
per one thousand of the rural population less than thirty five years old 
whereas Southern Peru has TlB. Comparing the urban and rural populations 
within the Southern region then shows a marked difference of 7^ 0 versus 
718 respectively as the number of inhabitants less than thirty five years 
of age per one thousand. For the Republic this difference is only 758 
versus 752. 
An indication of the quality of the labor force can be taken as the 
percent of literacy for the population. Table 2.17 gives the percent of 
the population over 17 years of age that is classified as literate. 
Southern Peru has a 40 percent literacy rate versus 60 percent for the 
Republic. As Table 2.17 shows, male populations have a much higher 
literacy rate than females and urban populations a higher rate than rural 
populations. In every case a much larger literacy rate exists in the rest 
of Peru grouping than is shown for Southern Peru. Likewise the coastal 
departamentos show a larger literacy rate than the highland departamentos. 
Little difference between regions is shown in Table 2.10 as to the 
percent of total population classified economically active. A larger per­
cent of the female population is classified as being economically active 
in Southern Peru than for the Republic. It is interesting to note that of 
the female population, a larger percent of the urban population is 
economically active than for the rural population. 
Distribution of the work force by sectors is given in Table 2.19 for 
Southern Peru and the Republic. Agriculture, forestry and fishing employ 
almost two thirds of the work force in Southern Peru versus slightly less 
Table 2.17 Population over 17 years^ of age classified as literate, by residence, sex and by 
departamento, Peru, I96I 
Male Pop. 17 Years and Over Female Pop . 17 Years 1 and Over 
Percent Percent 
Population Urban Rural Literate Urban Rural Literate 
17 Years Percent Percent Percent of All Percent Percent of All 
Departamento and Over Literate Literate Literate Males Literate Literate Females 
Apurimac 149,762 23 67 30 38 29 6 10 
Arequipa 211,705 74 90 76 85 72 44 62 
Ayacucho 211,941 27 68 37 45 32 8 i4 
Cuzco 338,909 33 74 35 48 44 7 19 
Madre de Dios 8,033 72 93 76 80 77 48 56 
Moguegua 27,819 64 90 71 80 68 29 47 
Puno 365,87$ 34 74 51 56 37 11 16 
Tacna 37,440 74 90 71 84 72 36 62 
Southern Peru 1,351,484 40 80 45 57 51 12 24 
Rest of Peru 3,853,193 67 93 64 80 78 28 55 
Republic of 
Peru 5,204,677 60 90 57 74 73 22 47 
a^ta source: Sexto Censo Nacional de Poblacion (68, pages 128-217). 
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Table 2.18 Economically active^  population by.d^ partamentos ar 
Southern Peru and the Republic, I961 
Departament 0 s 
Population 
6 Years 
& Over 
Percent 
Econ. 
Active 
Urban Percent 
Econ. 
Active 
Male Population 
Apurimac 229,495 34.8 23,061 52 .0 
Arequipa 318,271 44.2 104,444 62 . 6 
Ayacucho 325,812 34.9 39,058 52 . 6 
Cuzco 496,753 4i.4 82,075 59 .0 
Madre de Dios 11,704 52.4 1,773 64 .2 
Moquegua 41,920. 44.0 . 10,933 68 .9 
Puno 552,960 . 4i.i 52,810 . 60 .4 
Tacna 54,386 49.7 20,744 70 .6 
Southern Peru 2,031,301 40.3 334,898 60 .2 
Rest of Peru 5,894,181 39.1 1,564,684 61 < .3 1 
Republic of Peru 7,925,482 39.4 1,899,582 61, .1 2 
Data source: Sexto Censo Uacional de Poblacion (68, pages 
Economically active population includes: employed, unemp 
for work, and family unpaid laborers. Economically inactive po 
students, pensioners, invalids, minors, recluses, priests in cl 
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population by.departamentos and by residence, 
the Republic, I961 
% Econ. 
Active 
of all 
Percent Urban Percent Rural Percent males 
Econ. Econ. Econ. 6 Years 
Active Active Active & Older Urban Acti 
Male Population 6 Years and Over Female Po 
34.8 23,061 52.0 84,959 59.0 . 57.5 23,688 19. 
k k . 2  104,444 62.6 59,203. 67.9 64.5 102,754 24. 
34.9 39,058 52.6 111,221 59.8 58.0 . 45,126 19. 
4i.4 82,075 59.0 166,079 66.3 63.9 81,845 23. 
52.4 1,773 64.2 5,672 76.2 73.4 1,239 18. 
k k . o  . 10,933 68.9 10,954 65.8 67.3 9,244 19. 
4i.i 52,810 . 60.4 210,889 61.5 61.3 49,266 24. 
49.7 20,744 TO.6 9,254 72.4 71.2 IT,412 25. 
40.3 334,898 60.2 658,231 63.1 62.1 330,574 23. 
39.1 1,564,684 61.3 1,371,091 63.5 62.3 1,594,415 20. 
39.4 1,899,582 61.1 2,029,322 63.3 62.2 1,924,989 20. 
Nacional de Poblacion (68, pages 220-229). 
Lation includes: employed, unemployed, those looking 
)orers. Economically inactive population includes: 
, minors, recluses, priests in cloisters. 
residence, 
% Econ. % Econ. 
Active Active 
of all of all 
3,1 Percent males Females 
Scon. 6 Years 6 years 
Active & Older Urban Act ive Rural Active & Older 
3,rs I and Over Female Population 6 Years and Over 
,959 59.0 . 57.5 23,688 19.0 97,787 13.5 14.5 
,203. 67.9 64.5 102,754 24.5 51,870 19.5 22.8 
,221 59.8 58.0 . 45,126 19.4 130,407 13.6 15.1 
,079 66.3 63.9 81,845 23.1 166,754 16.8 18.9 
,672 76.2 73.4 1,239 18.2 3,020 . 14.7 15.8 
,954 65.8 67.3 9,244 19.6 10,789 17.4 18.4 
,889 61.5 61.3 49,266 24.8 239,995 22.2 22.6 
,254 72.1+ 71.2 17,412 25.4 6,976 17.8 23.2 
,231 63.1 62.1 330,574 23.0 707,598 17.8 19.4 
,091 63.5 62.3 1,594,415 20.0 1,363,991 11.6 16.1 
,322 63.3 62.2 1,924,989 20.5 2,071,589 13.7 17.0 . 
-229).  
L, those looking 
;ion includes: 
:rs. 
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Table 2.19 Classification of economically active population b^ .sector and 
departamento, Southern Peru and the Republic, I961 
Economically Agriculture 
Active Forestry & Fishing Mining 
Departamento Population Total Percent Total Percent 
Apurimac 79,813 61,476 76.9 223 .3 
Arequipa l40,802 49,928 35.4 4,133 2.9 
Ayacucho 113,572 87,133 76.8 983 .9 
Cuzco 205,549 126,237 61.3 1,554 .8 
Madré de Dios 6,132 3,168 51.7 761 12.4 
Moquegua 18,1+27 10,599 57.5 301 1.6 
Puno 227,116 162,231 71.5 4,188 1.8 
Tacna 27,009 10,455 38.7 2,584 9.6 
Southern Peru 818,420 511,227 62.4 14,727 1.8 
Rest of Peru 2,306,159 1,044,333 45.4 51,686 2.2 
Republic of Peru 3,124,579 1,555,560 . 49.7 66,413 2.1 
a 
Data source: Sexto Censo Nacional de Poblacion (68, pages 230-231). 
Table 2.19 (Continued) 
Electricity, Gas, Transport! 
Water & Sanitary Serv. Commerce Storage & ( 
Departamento Total Percent Total Percent Total Pe: 
Apurimac 89 .1 2,762 3.5 483 
Arequipa 545 .4 13,759 9.8 7,127 : 
Ayacucho 56 5,454 4.8 697 
Cuzco 294 .1 17,435 8.5 2,779 ; 
Madre de Dios 1 774 12.6 110 : 
Moquegua 36 .2 886 4.8 581 : 
Puno l64 .1 13,779 6.1 2,534 : 
Tacna 93 .3 2,527 9.4 1,019 : 
Southern Peru 1,278 .2 57,376 7.0 15,330 : 
Rest of Peru 7,306 .3 224,471 9.7 78,641 ; 
Republic of Peru 8,584 .3 281,847 9.0 93,971 : 
ition by.sector and 
1961^  
Mining Manufacturing Construction 
Total Percent Total Percent Total Percent 
223 .3 5,799 7.3 1,013 1.3 
4,133 2.9 20,497 i4.6 8,038 5.7 
983 .9 7,282 6.4 1,376 1.2 
1,554 .8 24,668 12.0 4,468 2.2 
761 12.4 377 6.1 200 3.3 
301 1.6 2,096 11.4 643 3.5 
4,188 1.8 20,082 8.8 4,479 2.0 
2,584 9.6 2,544 9.4 1,064 3.9 
14,727 1.8 83,345 10.2 21,281 2.6 
51,686 2.2 327,635 l4.2 83,415 3.6 
66,413 2.1 410,980 13.2 104,696 3.4 
i, pages.230-231). 
Transportation 
lerce Storage & Comm. Services Unspecified 
Percent Total Percent Total Percent Total Percent 
3.5 483 . 6 5,677 7.1 2^ 291 2.9 
9.8 7,127 5.1 29,410 . 20.9 7,365 5.2 
4.8 697 .6 7,875 6.9 2,716 2.4 
8.5 2,779 1.4 22,633 11.0 . 5,481 2.7 
12.6 110 1.8 681 ' 11.1 60 1.0 
4.8 581 3.2 2,750 14.9 535 2.9 
6.1 2,534 1.1 15,291 6.7 4,368 1.9 
9.4 1,019 3.8 5,836 21.6 887 3.3 
7.0 15,330 1.9 90,153 11.0 23,703 2.9 
9.7 78,641 3.4 386,561 16.8 102,111 4.4 
9.0 93,971 3.0 476,714 15.3 125,814 4.0 
52 . 
than half for the Republic. In every other sector the South has a smaller 
proportion of its work force employed than what exists for the Republic. 
It has been mentioned that increasing the per capita income in 
Southern Peru is a main component of the region's social welfare function. 
Further, the articulation of this goal is to express per capita income in 
Southern Peru as a ratio to the per capita income of the Republic. Wow 
it can be asked if any feedback in terms of population increases can be 
expected to occur when this ratio varies. 
In Fig. 2.8 rate of population growth by departamento for all depart-
amentos of Peru between I9U0 and I961 has been plotted against the corres­
ponding ratio of departamento per capita income in I961 to Republic per 
capita income. On inspection of the data it is obvious that the depart-
amentos of Madre de Dioa, Loreto, Amazonas, San Martin and Tumbes do not 
follow the hypothesis that with increasing per capita income it is ex­
pected to have an increasing rate of population growth. These depart-
amentos all show high rates of population growth but low per capita 
incomes. However, each of these departamentos, including Tumbes, is 
located in a tropical area and at this stage of development represent 
resource frontiers. 
Excluding these four departamentos, a definite relationship exists 
between per capita income and population growth rate. The following 
function was estimated with the data: 
Yfl Yfl 2 
Pd = 3- + ^  (~) + c (—) (2.1) 
y y 
where, 
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= departamento population growth rate "between 19^ 0 
and 1961, 
= departamento per capita income in I961, 
y = Republic per capita income in 1961 and 
a, "b and c = linear constraints on the function. 
The above function states that as the departamento income index increases, 
the departamento population growth rate will increase at a rate specified 
by the parameters b and c. 
The unweighted results obtained were: 
with the calculated "t" values of the regression coefficients in parenthe­
ses below the corresponding coefficient. The multiple correlation coeffi­
cient for this equation is .81. Results of equation (2.2) indicate that 
over the relevant range departamento population growth rate is an increas­
ing function but at a decreasing rate with respect to the ratio of depart­
amento per capita income to the Republic per capita income. 
Using equation (2.2), the expected rate of population growth for 
Southern Peru is 1.64 percent annually versus an actual rate between 19^ 0 . 
and 1961 of 1.13 percent. The difference between the expected rate and 
the actual rate of population growth is explained by: (l) equation (2.2) 
was estimated with unweighted departamento observations, (2) population 
growth rates are estimated over a 21 year period and do not necessarily 
reflect exact conditions in 1961 and (3) errors associated with the 
variables. Due to recent resource discoveries in Southern Peru, regional 
p = -.049 + 2.51 (3 -0.32 (—; 
(1.289) y ( .393) y 
( 2 . 2 )  
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income has increased substantially and assuming the results of equation 
(2.2) are true, it can be expected that the population growth rate in 
Southern Peru will increase also. 
The Agriculture Sector 
Problem of minifundia and latifundia 
Land distribution has been a persistent problem in Peru as in many-
other underdeveloped countries. Problems of minifundia, latifundia, 
fragmentation, legal ownership, and others are in abundant evidence in 
Southern Peru. As seen in Table 2.20, Southern Peru has a smaller per­
cent of total farm area in farms over 2,500 hectares than the rest of 
Peru (57 percent versus 6k percent) but on the other hand. Southern Peru 
has a larger percentage of all farms less than 5 hectares than the rest 
of Peru (86 percent versus 77 percent). This indicates that rural density 
in Southern Peru is greater than in the rest of Peru even though total 
density is less as seen in a former section. There are fewer intermediate 
size farms, 5 to 100 hectares, in Southern Peru than in the rest of Peru. 
Prevalence of fragmentation in Southern Peru is also seen by the fact 
that farms of less than 0.5 hectares on the average are in more than 3 
parcels versus less than 2 parcels per farm for the same size farms in the 
rest of Peru. 
An Agrarian Reform Law has subsequently been passed by the Peruvian 
Government in 1964 (42). Implementation of the law has been slow. Much 
preparation for the execution of the law is being performed but little 
action in the way of expropriation has yet to occur since its passage. 
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Table 2.20 Land distribution and fragmentation in Southern Peru 
1961, hectares^  
Departamento 
Total 
Farm 
Area 
Total 
Humber 
of 
Farms 
Farms Less Than 0 
Number 
of 
Number Parcels 
5 Has 
Tot 
Are 
Apurinac 666,807. . 42,411 12,967 34,633 3,6 
Arequipa 619,087 26,661 6,433 12,333 1,9 
Ayacucho 649,286 66,727 8,083 14,917 2,0 
Cuzco 1,686,793 66,078 12,333 27,833 3,3 
Madre de Dios 223,795 807. — —  
Moquegua 152,601. 6,875 1,627 5,127 4 
Puno 3,565,019 117,819 33,167 135,167 7,8 
Tacna 129,021 4,897 44o , 750 1 
Southern Peru 7,692,409 320,364 75,050 230,760 19,3 
Rest of Peru 10,912,091 558,303 80,322 188,107 16,8 
Republic 18,604,500. 878,667 155,372 418,768 36,1' 
D^ata source: Primer Censo Wacional Agropecuario, 1961 (60, ] 
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'ragmentation in Southern Peru and. the Republic, 
,1 Farms : Less Than 0. 5 Has. Farms Less Than 5 Has. Farms î 
ler Number Percent of 
of Total Total Total Number 
IS Number Parcels Area.. Number Area.. of Farms Number 
Ull 12,967 34,633 3,648 38,200 41,721 90 35 
661 6,433 12,333 1,957 21,299 27,991 80 20 
727 8,083 14,917 2,051 55,916 85,568 84 42 
078 12,333 27,833 3,357 56,250 . 75,268 85 111 
807. — —  — —  332 . 673 4i 12 
875 1,627 5,127 431 6,260 7,527 91 11 
819 33,167 135,167 7,801. 93,916 115,342 80 270 
897 hko 750 116 3,611 6,941 74 7 
364 75,050 230,760 19,361 275,784 361,031 86 508 
303 80,322 188,107 16,816 432,473 693,689 77 583 
667 155,372 418,768 36,177 708,257 1,054,720 81 1,091 ] 
ional Agropecuario, 1961 (60, pages 2-2J). 
public 5 
Farms Less Than 5 Has- Farms 2,500 Has. and More 
Percent of Percent 
Total Total Number Total of Total 
r 'Èxéa.. of Farms Number Area Farm Area 
00. 41,721 90 35 454,039 68 
99 27,991 80 20 137,856 22 
i6 85,568 84 42 278,031 43 
50 75,268 85 111 985,048 58 
32 673 4i 12 179,937 80 
6o 7,527 91 11 131,869 86 
l6 115,342 80 270 2,137,868 60 . 
11 6,941 74 7 52,992 4l 
84 . 361,031 86 508 4,357,640 57 
13 693,669 77 583 6,984,261 64 
57 1 ,054,720 81 1,091 11,341,901 61 
) •  
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Problem of low productivities 
Levels of technology in the Sierra have changed very little in the 
last 50 to 100 years. On many farms, the only agriculture implement for 
potato production is a single tool used for planting, hoeing and digging 
for harvesting. Yield response from commercial fertilizer has been 
phenomenal (13), but lack of credit, knowledge and incentive have pre­
vented a wider usage of new technology. Table 2.21 shows the low yield 
efficiency of Southern Peru compared to the Republic for most crops. 
Only in fresh vegetables does Southern Peru consistently appear favor­
able to the Republic. 
Agriculture policy 
Policies of (l) food price controls and (2) minimum acreage controls 
for food crops have been two policies detrimental to the agriculture 
sector in Peru. 
In an effort to hold down food prices to the consumer and to provide 
adequate supplies to meet demands, policies of minimum acreage controls 
and subsidized food imports have been used to the detriment of the small 
producer. Export crop producers have been forced, by law, to maintain 
a certain percent (20%) of their land in domestic food production. Com­
pliance with the law brings about a forced competition of the large pro­
ducer with the small producer who is only able to compete in food crop 
production. 
In addition, imports of food products have been subsidized since 
little or no import duties are charged versus very high duties on manu­
factured goods. This gives direct protection to the manufacturing sector 
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Table 2.21 Crop yields in Southern Peru as a ratio to the Republic, 1961^  
Crop Yields 
for Hectare Yield Efficiency 
Southern for 
Crop Unit Republic Peru Southern Peru 
Cereals 
Rice (cleaned) Kg. 2,347 1,735 .74 
Barley Kg. 1,022 909 .89 
Corn Kg. 1,328 1,022 .77 
Quinua-Canahua Kg. 845 84l 1.00 
Wheat Kg. 1,016 954 .94 
Tubers 
Sweet potatOS Kg. 9,379 8,260 . .88 
Oca-Olluco-Mashua Kg. 4,555 3,629 .80 
PotatOS Kg. 5,173 3,898 .75 
Yuca Kg. 13,644 11,091 .81 
Truck Crops and 
Dried Vegetables 
Peppers Kg. 1,463 1,345 .92 
Garlic Kg. 6,989 7,301 i.o4 
Peas, Lentes, etc. Kg. 1,101 1,161 1.05 
Onions Kg. 17,982 18,928 1.05 
Beans Kg. 988 1,321 1.34 
Fruit s 
Citrus Fruits Kg. 26,000 23,000 .88 
Other Fruits Kg. 24,000 23,000 .96 
Bananas Kg. 20,000 17,000 .85 
Grapes Kg. 7,541 5,513 .73 
Olives Kg. 3,589 3,555 .99 
Cultivated Forage Kg. 23,191 18,801 .81 
Industrial Crops 
Cotton (Raw) 100 Lbs. 34.07 26.70 .78 
Cocoa Kg. 430 413 .96 
Coffee Kg. 483 430 .89 
Sugar Cane Kg. 156,577 156,494 1.00 
Coca Kg. 466 438 .94 
Barbasco Kg. 2,4i4 2,337 .97 
Tea Kg. 434 448 1.03 
a^ta source: Estadistica Agraria, Peru I963 (52). 
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but no protection and subsequent incentive to the agriculture producer. 
In Figs. 2.9 and 2.10 are plotted the ratios of indices of food 
prices to all consumer good prices for Peru and several other Latin 
American countries as well as for the United States. As this ratio 
differs from unity it means that food prices are rising more rapidly 
or declining more rapidly than all consumer prices. 
Although the ratio of price indices in Peru shows a substantial rise 
from 1958 to 1961 indicating food prices were increasing more rapidly 
than the general consumer price index, for the period I96O to 1964 there 
has not been much difference. In contrast, Argentina, Brazil and Chile 
have shown large increases and wide fluctuations in this ratio. The 
United States and Mexico show a consistent decline in this ratio indicating 
greater increases in productivity of the agriculture sector relative to 
other sectors and a consequent decline in prices. 
The point to be brought out is that perhaps less emphasis should be 
placed on food prices by the policymakers in order to benefit the small 
producer and provide an incentive for the expansion of food production. 
The Manufacturing Sector 
Manufacturing in the South is associated with the city of Arequipa. 
The departamento of Arequipa claimed about 7^  percent of all manufacturing 
activity (value added) for the South in I963 (61). 
Relative size of the manufacturing sector 
According to the I963 manufacturing census (61), Southern Peru 
accounted for only 5 percent of value added in the manufacturing sectors 
where 5 or more persons were employed. Over two-thirds (68.1%) of all 
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manufacturing occurs in the Lima-Callao area. 
Arequipa ranks 6th of all departamentos in total value added in 
manufacturing and 3rd in persons employed for all establishments of 5 
or more persons. 
Importance of manufacturing in Areguipa is much greater than is 
indicated "by its 6th ranking by all departamentos. Areguipa is, by far, 
much more diversified, shown by the fact that it is the 2nd largest pro­
ducer in 10 sectors. It does not, however, have a single large sector 
such as petroleum in Piura, basic iron reduction in Junin or fishmeal 
and sugar refining of some of the coastal departamentos. 
Because of its diversity, the manufacturing sector in the South has 
more impact on income distribution in its corresponding area than exists 
in any other area, with perhaps the exception of Lima and Callao; a fact 
attested by its third rank in persons employed versus its sixth rank in 
value added. 
Growth of the manufacturing sectors in Peru 
Annual growth by manufacturing sectors for Peru between the period 
i960 to 1963 is given in Table 2.22. Manufacturing has had a very favor­
able overall quantity growth of 7-1 percent for the period indicated. 
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Table 2.22. Annual growbh rate by manufacturing sector, Peru, I96O-I963 
Sector Percent Annual Growth 
Total manufacturing 
Prepared foods 
Prepared meat products 
Prepared milk products 
Preserved food products 
Milling products 
Bakery products 
Sugar refining 
Confectionary products 
Fats and oils 
Fishmeal industry 
Beverage industry 
Tobacco industry 
Textile industry 
Apparel and shoe industry 
Wood products industry 
Paper products industry 
Printing and publishing 
Leather industry 
Rubber products industry 
Chemical industry 
Petroleum industry 
Non-metallic mineral industry 
Basic metals industry 
Fabricated metals and equipment industry 
Misc. industry 
7.1 
5.5 
1.63 
7.24 
-7.52 
-0.05 
-0.71 
-0.08 
4.18 
8.82 
24.06 
9.4 
-U.7 
h.h 
8 . 0  
9.3 
9.2 
12.3 
3.3 
3.5 
12.0 
4.7 
5.6 
1.8 
13.1 
10.3 
a^ta source: Situacion de la Industrie Peruana en 1963 (7, page 6U) 
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FART III. THEORIES OF REGIONAL DEVELOPMENT APPLICABLE TO SOUTHERN PERU 
In the following chapter a model for economic growth of Southern Peru 
is proposed. The model draws upon the work of several regional economists. 
In this section of the report, a synthesis is given for some of the ideas 
and theories of these regional economists. The main objective is to try 
and glean from writings, ideas as to why regions develop at different 
rates, specific factors associated with regional development and of 
spurring regions to faster development. 
Inherent to all of the development processes and theories is the 
human capital factor, although few have explicitly linked this factor to 
a theory of development as such. Notable exceptions are T. W. Schultz 
(67) and Douglass C. North (47, pages U-5). Ability to take advantage of 
new opportunities for a region to expand its development is limited by 
the capacity of the people of that region to meet such new challenges. 
To say that a region must increase its exports by a given percentage in 
order to close the gap between regional income levels and the national 
level, begs the question of 'if this is the solution why hasn't it been 
done?' Perhaps, national policy has prevented a region from receiving 
its full share of export growth, as one of the hypotheses states in this 
report. Or perhaps, a region's natural endowment or geographical location 
is such that further development is infeasible without reducing total 
product of the nation. In any case, and this is probably a value judg­
ment, all members of the society have an equal right to increase their 
competitive position with other members by increasing the ability or 
quality of the product which they have to sell, that is, their labor. 
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This occurs by each member having equal opportunity for receiving an 
education. Measuring the ratio of expenditures on education and other 
facilities for its fulfillment, to income derived from export earnings 
will give an indication as to whether national policy is meeting its 
regional obligation. 
Theories of regional development have revolved around three main 
types: export-base theory, sector analysis and stages of development. 
The three theories are not mutually exclusive but rather they emphasize 
different aspects of perhaps a more general type of regional development 
theory. 
Export-Base Theory 
Early proponents of export-base theory 
Early proponents of export-base theory referred more to the "economic 
base" of a city or of the "economic base" of a region. Such a base 
"... refers to those activities of an urban community which export goods 
and services to points outside the economic confines of the community 
or which market their goods and services to persons who come from outside 
the community's economic boundaries" (l, page l6l). It is these "base-
activities" which through their export function earn a dollar inflow for 
the community. Those sectors or economic activities which provide the 
needs of the persons within the community sre referred to as the service 
sectors or activities or as the residentiary activities. 
The dependency of service activity upon base activity is evident in 
the fact that employment and profitability in service activities is highly 
sensitive to changes in the base, rising and falling with it. 
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Andrews (l), in his article referred to earlier, and a series of 
subsequent articles in Land Economics (all contained in the book edited 
by Ralph W. Pfouts, 56), gives a historical sketch of the early beginnings 
of the economic base theory. Andrews contributes the most complete early 
statements of the concept as appearing in connection with the planning 
efforts of New York City in its Regional Survey of New York and its 
Environs published in I928. Writing five years later, a historian, 
Frederick Mussboum made this statement: 
"The principal, constituent elements of the town 
were those who are able by power or wealth to 
command a means of subsistence from elsewhere, a 
king who can tax, a landlord to whom dues are 
paid, a merchant who makes profits outside the 
town, a student who is supported by his parents. 
These are 'town builders'. After them come 
what we call the 'town fillers', those who 
serve the needs of the 'town builders' : the 
shoemaker who makes the king's shoes, the 
jeweler who depends on the purchases of the 
merchant's wife, the landlady from whom the 
student rents his room" (46, page 36). 
Homer Hoyt in 1936 estimated that the ratio between basic activities 
and service activities was 1:1 (56). Later, problems of classification of 
activities as being base activities or service activities was shown to 
reflect on the fact that the classification itself has a direct relation­
ship to the ratio computed. Hence it lead one author to state: 
"One of the most important but neglected elements 
of the economy of a community is the functional 
organization and interrelationships of the various 
activities and industries within the area. Ex­
ploration of economic linkages and interdepend­
ence among the commodity producing industries of 
the area, among trade and service enterprises and 
between commodity production, distribution and 
services would doubtless show many gaps waiting 
to be filled". (69, page lO) 
Leven (36) gives the example of a canning factory that exports and. makes 
its own labels. Then assume another canning factory ttat exports but buys 
its labels from a local printer. In this case, shouldn't the printer's 
output be considered as part of the economic base? The difference 
between the two cases is only that of integration. Later developments, 
the inter-industry methods, of course completely negate any problems of 
this type. Multiplier effects of an increase in exogenous exports trace 
out completely the regional activities. 
Recent literature on the export-base theory 
A strong supporter of export-base theory has been Douglas C. North 
(47,^ -8). His main argument has been that regional development in the 
United States has not followed the classical theory of normal sequential 
stages of regional developments. That is, regions in the United States 
have not moved from a stage of a self-sufficient subsistence economy to a 
stage of trade in primary products, then to production and trade in 
secondary products and finally to a stage of tertiary activities with its 
exports (48). 
Growth in America, rather, was shaped by the search for and exploita­
tion of goods in demand on world markets (48). Result was a kind of 
development very different from that implied by the classical theory of 
regional development in which regions gradually extended the market from 
a subsistence economy. The implication from the classical theory is that 
regions must pass through such well defined stages and that at the most, 
some alteration of the rate of progress through the stages is obtainable. 
North claims the export-base theory of regional development is much 
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more dynamic. He states that from the viewpoint of the region, the demand 
for the exportable commodity was an exogenous factor, but both processing 
and transfer costs were not (^ -8). Consequently, by reducing processing 
and transfer costs a region is able to strengthen its comparative advantage. 
This leads North to feel that perhaps the concept of a region should be 
defined to point out that the unifying cohesion to a region is its develop­
ment around a common export base. In this manner a region may materially 
derive external economies from research efforts and gain from unified 
political efforts for government assistance. 
Presumably, from the earnings of the initial export base other kinds 
of activities will develop, perhaps only of the residentiary type at first 
but as the activities became more efficient a surplus will exist which in 
turn can be exported. As a result, export bases tend to become more 
diversified. 
From this it can be theorized that the rate at which a region grows 
will depend on the rate at which the export base expands in line with the 
increase in the demand for the region's exportable commodities and services. 
Perloff, e;t , in explaining the export-base theory points out that the 
growth of any subnational unit then is directly tied to developments of the 
national economy and changes in international trade as well (5l)-
Romans (64) visualizes the export-base theory as a Keynesian income 
model applied to an open economy, where exports (rather than consumption, 
domestic investment, or government spending) is considered the volatile 
component of aggregate demand. An expansion of exports sets off a regional 
multiplier reaction which induces the expansion of domestic industries in 
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the region. The multiplier then must "be assumed constant. 
As Romans points out, there are several assumptions linked to the 
export-base theory. Essentially we are speaking about an open economy. 
There must be free mobility of resources. If capital is not allowed to 
flow between regions, then the expansion of exports is limited in part by 
the investment ability of the local people. But, with the free mobility 
of capital, it is expected that such capital will flow to the region with 
the highest opportunity cost. Or an alternative assumption would be that 
the export-base theory is only applicable to regions with excess capacity 
and unemployment, an assumption that could aptly describe a depressed 
area. 
Structural relationships of export-base theory 
Tiebout (72) has given a concise procedure for applying the economic-
base theory to a region or local economy. Maki and Buttor (Ul) have shown 
the similarity of the export-base multiplier and the Keynesian investment 
multiplier. 
Using Tiebout's methodology, a short-run derivation of local income 
is given below. Tiebout defines the following variables: 
y = local income, 
C = consumption of locally produced commodities, 
= exports to private sectors, 
E^  = federal government exports, 
= business investment, 
= housing investment, 
G = government investment, 
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= current government operations, 
c = marginal propensity to consume, and 
i = marginal propensity to invest. 
For the short-run, consumption of locally produced commodities is assumed 
to be endogenously determined as a function of local income (presumably 
there are no competitive imports). Hence, l/(l-c) is an income multiplier 
for income earned in the export-sectors and local investment sectors, 
where c is the marginal propensity to consume out of locally produced 
goods. Local income in the short run is determined by the following 
equation: 
y = I:; (Bp » + 4, + ih » Gg + (3-1) 
or, the change in local income due to a change in exports or local invest­
ment is, 
A y  =  1 : 3 - +  l b  +  i h  +  G g  +  ® = '  •  ( 3 - 2 )  
For the long-run analysis, Tiebout claims that the level of local 
investment, and the income derived there-from, tends to be more responsive 
to the level and rate of growth of local income. As local income from the 
export and local consumption sectors increases, new plant and equipment 
must be added in order to produce this additional output. Thus, along 
with a propensity to consume, one can imagine a propensity to invest in 
local capital goods. Local income in the long run is the following: 
y = 1 _ (c + i) % * <3.3) 
or 
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Ay = 1 _ (c +1) • '3.1.) 
Income in Southern Peru can be visualized as a function of local con­
sumption out of local production, and this an income multiplier for income 
derived from export production and local investment. Over a longer haul, 
investment in local housing, construction in business, roads and other 
government projects can be expressed as a function of regional income 
which is exogenously influenced by exports. 
Charact eristics of the export sector 
North in his later writings on the historical development of the 
United States adds to his export-base theory by saying that the timing 
and pace of an economy's development has been determined by: 
(1) the success of its export sector, and 
(2) the characteristics of the export industry and the 
disposition of the income received from the export 
sector (47, page l). 
Andrews (2) earlier had expressed a concern over absentee ownership. 
Profits drained away to other localities benefit the community receiving 
the profits but the community which lost the profits, while it still might 
enjoy profit plowbacks, would ordinarily suffer economically by a diminu­
tion in local purchasing power, to the extent of the profits, for service 
activity output. 
Natural endowments of a region dictate its initial export commodities. 
If such endowments result in a tremendous comparative advantage in one 
commodity over any other, or for a particular required commodity to have 
a tremendous comparative advantage in one region over any other, the 
immediate consequences will te for resources to concentrate on its pro­
duction. Alternatively, a region may have such endowments that permit 
broad production possibilities. 
As North states, the character of the export industry stems from the 
technological nature of the production function. He gives an example of 
two different types of export industries (64, page 4). One is the planta­
tion type which is relatively labor intensive with significant returns to 
scale. Unequal distribution of income will tend to result with the bulk 
of the population devoting most of its income to foodstuffs and simple 
necessities. Plantation owners will tend to spend most of their income 
on imported luxury goods. Residentiary type activity will be limited to 
a few urban places devoted to export of the staple commodity and distribu­
tion of imports. Construction and service type activities will be nearly 
inexistent because of the low incomes of the masses and their inability 
to save for investment purposes. The elite will have little incentive to 
perform such activities for the workers. 
This is contrasted with the type where the export commodity may be 
most efficiently produced on a family-size farm with relatively smaller 
absolute amounts of labor required. With a more even income distribution 
there will exist a demand for a wide range of goods and services, part of 
which will be residentiary. Trading centers providing these services will 
develop and establish a wider set of activities. 
North (4%, page 4) also discusses the character of the export sector 
with reference to attitude towards investment in knowledge. Under the 
plantation system, there will be a hesitancy to devote funds for education 
and research unless it pertains directly to the export commodity, for it 
is only the elite that are providing the tax monies and usually having 
the right to vote. A more even income distribution would have a wider 
tax base and a more extensive attitude towards education. 
Location and the technological nature of production are important 
for the inducement of social overhead facilities which again could lead 
to a broader export base. At one extreme would be the plantation type 
where a few centers are used to assemble the raw product and then shipped 
to world export markets. Alternatively would be the industry which is 
located in such a manner that transport facilities have to be developed 
in order to assemble the raw material or to distribute the finished pro­
duct. The character of the production process may encourage the estab­
lishment of complementary and subsidiary industries. 
An example in Peru may be used to bear this out. The fishmeal 
industry of Peru has developed astronomically in the last few years. Its 
only link with the land base of Peru has been some few port cities where 
sufficient facilities have been established to disembark the catch from 
small to medium size craft and dehydrate into fishmeal for exporting. 
Towns often exist with no surfaced roadways linking them to major cities. 
Technological change in the fishmeal industry now makes the existence of 
such meager port facilities needless since the drying and processing of 
fishmeal can take place on the fishing vessel and be loaded directly to 
transport vessels for world markets. 
On the other hand, wool exports from the Southern highlands of Peru 
have helped create the rail linkage from that area to the coast of Peru. 
In addition, some processing of wool occurs in the city of Arequipa in 
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the form of wool scouring and in making of threads for textile goods. 
Production technology also has a bearing on the disposition of the 
income received from the export sector. Export industries which are 
capital intensive usually means that a considerable part of the value 
added for such exports is going to flow back out of the region in the 
form of payments to capital. Labor intensive export industries will be 
able to capture more of the value added as regional income and consequent­
ly broaden the residentiary type activities. 
In the unsuccessful regional economy. Worth (47 ,  page 7)  states, the 
increment to income from expansion of the export industry leads to an 
increase in the supply of that export commodity and not to broadening of 
the export base, nor to growth in the size of the domestic market. Income 
flows out of the area with little more than expansion of the export 
industry as a result. 
Criticism of the export-base theory 
Criticisms of the export-base theory have been of two types. One 
involves the methods of estimating and data organization of the export-
base and consequently not a real argument against the theory itself. The 
other criticism stems from the all inclusiveness of the theory proposed 
by.advocates of the export-base theory. 
The first criticism can be handled readily. As has been brought out, 
the earlier proponents of the economic base studies classified industries 
as being export or residentiary activities. Little regard was given to 
internal linkages or internal flows. Export-base multipliers are valid 
so long as the "mix" of export commodities remains constant. As we have 
seen in the preceding section, the characteristics of the export industries 
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can be quite dramatically different. And with different income elastici­
ties of demand there is no reason to assume that the "mix" will remain 
constant. 
This criticism is largely absolved when the input-output technique 
is employed. Individual sector multipliers may be obtained and hence 
lessen emphatically the "mix" problem. Associated with such techniques, 
however, is a monetary cost which at times appears insurmountable by 
planners and researchers. Closely tied to this problem is the identifica­
tion of the export industries and volumes of exports. Various methods 
have been employed with various degrees of success. The location quotient, 
which has been attributed at times to both P. Sargant Florence (17) and 
to Hildebrand and Mace (29), measures the concentration of employment in 
a given industry in one area with another area, usually the nation. Also 
the Index of Surplus Workers (43) has been used to estimate regional 
specialization and export volumes. Such techniques have been tested 
against the more precise survey methods by McGovern and others (43,50) 
and found to be statistically questionable. In estimating export values, 
McGovern (43) found that in comparing regional structure with national 
structure the best results were obtained when value added data were used. 
This tends to eliminate some of the error associated with different 
regional labor productivities (38). 
Until planners and researchers are willing to use and able to more 
effectively sell the idea of a more disaggregative and detailed model of 
regional organization, this will be a  valid criticism. Gottliel ( 2 k ,  
page. 236) in speaking of a metropolitan area states that: 
"The structure of a metropolitan area's economy is 
complex hut it lends itself to an inter-industry 
analysis. More than that, it is difficult to 
see how effective regional or area planning for 
industrial location, and future labor and economic 
facilities requirements can be accomplished 
without a framework of relationships that are 
spelled out in an input-output grid." 
As a second criticism Tiebout (73) has raised some deep theoretical 
questions concerning the export-base theory but has subsequently written 
(72) at length about the theory and has used (26) the theory in empirical 
studies. Tiebout argues that there is no reason to assume that exports 
are the sole or even the most important autonomous variable determining 
income. Other variables such as business investment, government expendi­
ture or volume of residential construction may be just as important as 
exports in determining any one region's income. In fact, under theassump-
tion that the autonomous variables are the dynamic factors determining 
short run levels of regional income, these items may even be a chief 
source of instability. Worth's reply (4$) claims that Tiebout's argement 
is a short-run analysis, in which the export base is conceived to be only 
one of a number of important factors in income determination. North 
argues that export-base theory is a long run economic growth theory. The 
important point is that the pull of economic opportunity as a result of a 
comparative advantage in producing goods and services in demand in exist­
ing markets was the principal factor in the differential rates of growth 
of regions. Residentiary industry of course depends on income within the 
region. But its expansion must be induced by increased income and this 
increased income is a response from expanded exports. 
Other questions raised by Tiebout deal with the constancy of the 
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export-base multiplier, foreign trade feedback and line of causation 
between export base and residentiary activities. The ratio between export 
activities and residentiary activities, measured in income or employment, 
and used as a multiplier, is not stated whether it is constant at all 
levels of income. Neither is there a priori reason to believe it is. 
Implicitly there is assumed no foreign trade multiplier feedback in 
export-base theory. Undoubtedly this may be valid for small areas but 
not larger areas. For a region, exports may in part be a function of 
domestic income. Exports affect incomes of that region which in turn 
affect imports through its marginal propensity to import. Such imports 
are exports of other regions which in turn affect incomes and imports. 
Hence we have the foreign trade multiplier feedback. 
Line of causation between the export-base and residentiary activities 
at times becomes cloudy. Tiebout (73) states that without the ability to 
develop residentiary activities, the cost of development of export 
activities may be prohibitive. If the natural endowments of a region 
are such that all common residentiary type activities have to be imported 
then the cost of extracting the export product may be prohibitive. Only 
when part of the costs can be defrayed by local mutual activity will it 
be feasible to extract such products. Exceptions of course would be 
extreme high value commodities. 
Sector Analysis 
An established area of regional economics using sector analysis has 
been that of input-output sector impact studies. The main advantage that 
input-output has over such techniques as the employment multiplier or 
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income multiplier methods is that it makes explicit what is implicit in 
these other methods. Internal relationships between sectors are made 
explicit "by the interactions matrix of input-output. Export demand is 
defined as export demand by sectors and the consequent sector multipliers 
are each known as to their effect on income, employment and income 
distribution. 
Input-output systems have been extended to include optimum investment 
planning (10,40), restricted policy models (9), and simulated area economy 
studies (4l). Most such systems are too elaborate to be used in develop­
ing economies where data restrictions are severe. However, modifications 
can usually be made which do not greatly alter the system but provide 
more information than the non-sectorized techniques. 
Referring back to Tiebout's derivation of local regional income as 
defined in equations (3.1) to (3.4) and relating the export-base and 
exogenous investment to regional income, sector income can be defined in 
much the same way. Looking first at the expenditure side of locally 
produced income gives the following eq.uation: 
= C.  +  S .p  + E. ; ,  +  + I .h  + + G. ,  (3 .5)  
where each element is defined as before. Now, however, is a vector 
representing income by each sector, as each of the other elements in equa­
tion (3.5) represents a vector. Technical production relationships of 
conventional input-output methods link expenditure, or final demand, to 
the producing sectors in the following manner: 
= 5 + E„ + lib + lih " "ig + «10 (3.6) 
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where is a vector of producing sectors and is the technical coeffi­
cient matrix. 
Income from the factor payment side is given by: 
Y = E V. X. (3.7) 
j J J 
where Y is now total income or the sum of income generated by all sectors 
in the system of equation (3.5) or E Y.. Value added per sector which 
i 
includes wages, salaries, profits and rents is the v^  vector of equation 
(3.7). As Tiebout explains consumption endogenously in the short run for 
the export-base theory, it is also endogenously determined by: 
= c^  Y (3.8) 
where c^  is a vector indicating the marginal propensity to consume out of 
each sector for an additional increase in total income. Or, consumption 
can be expressed, using equation (3.7) as: 
C. = c. E V. X. (3.8a) 
1 1 j J J 
and linked directly to the producing sectors as the following: 
" lib ^  + °ig + «1= (3-9) 
where terms may be rearranged to give: 
\ = J ^ 3 + ''if + :ib + ^ ih ^  % + =1=) • 
where, 
S. . = (1 - A.. - c. V.) ^  , ij ij 1 J 
Burning for all sectors, multiplying both sides of the equation by the 
vector V. and substituting total income, Y, for E v. X. gives the 
J • J J J 
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following : 
? = Ç Tj : "ij <\p " ^if + " ^ih " =ig + ®ic' • <3-11) 
Equation (3.11) resembles that of (3.1) but now we have the income multi­
pliers not for income from all exports to the private sectors, E^ , but 
the income multiplier for each individual export sector, E^ .^ Hence, 
regional income generated from the export of an additional million dollars 
of sugar can be measured against an additional million dollars of meat 
exports. 
In the same manner, for long-run analysis, investment can be endo-
genously determined. Combining investment for all purposes into one 
variable it is related to income by: 
I^  = i^  Y (3.12) 
where i^  is a vector of marginal propensities to invest out of total 
income, or : 
I. = i. E V. X. . (3.12a) 
1 1 j J J 
Again, combining with the» producing sectors gives: 
X. = Z A.. X. + c. Z V. X. + i. E V. X. + E. + E. „ (3.13) 
1 . ij J 1 . J J 1 . J J iP if (J J (J 
where this may be written: 
1^ <®ip + Gif) 
and, 
- Alj.- =1 Yj - il • 
In a similar manner to equation (3.11), total income is given by: 
Y = E V E *8 (E + E ) . (3.15) 
j i 
Regional income is shown in equation (3.15) as in equation (3.3) to be 
determined by regional exports to private sectors and to the federal 
government. 
Such a model as (3.15) has a very direct advantage over the non-
sectorized model of (3.3). Value added may be disagregated into wages 
and salaries, rents, profits, localized regional income or income of 
absentee resource owners. By this manner, income redistribution criteria 
can be established and each sector evaluated in terms of meeting a welfare 
norm. 
Such a model also has several limitations, of which data requirements 
are probably the most severe. However, modifications of this model can be 
adapted, as are given in a following chapter. Such an elaborate model is 
also unnecessary if internal linkages are a minimum. In such a case, 
direct observation of each sector would be quicker and with equal results. 
A further model of sector analys_is is given by Chenery's restricted 
policy model (9) which seems particularly relevant for Southern Peru. It 
is termed restricted here because the model considers existing supply 
patterns and tempers optimal or maximization schemes with the stability 
found in already existing supply channels. This is in direct contrast 
to Chenery's earlier (lO) work where he considered availability of invest­
ment resources (and these mainly in the private industrial sectors) as 
being the limiting factor for growth. This would indicate that a number 
of less direct policy variables would 'open the door' for regional develop­
ment to occur. Among such policy variables could be: (l) national import 
duties to protect regional export shares to other parts of the country. 
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(2) social overhead, facilities applied to increase the return to private 
capital in the region and (3) direct allocation of regional market shares. 
Chenery's model has two functions: (l) is to show how an increase 
in national income is transmitted as increases in regional incomes and 
(2) to define policy variables which, when used by the government, will 
alter the existing structure of supply and demand and subsequently affect 
regional incomes. The following variables have been defined by Chenery; 
= total national production in sector i, 
= production of commodity i in region R, 
= imports of commodity i from abroad, 
= total supply of commodity i in the nation, 
= total supply of commodity i in region R, 
= domestic final demand for commodity i in the nation, 
= exports of commodity i, 
= intermediate demand for commodity i in the nation, 
= value added in sector i in region R, 
Vg = total value added in region R (gross regional product), 
= total regional resources (gross regional product plus 
transfers), 
Tg = net transfer of resources to region R (excess of regional 
imports over regional exports), and 
V = total value added in the nation (approximately GNP). 
Gross national product is presumed to grow at a constant rate: 
= (1 + g)^  V° (3.16) 
where the superscript t denotes time, V° the initial level and g the annual 
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growth in GNP. Commodity exports are given by: 
i^ " E° (3.17) 
and assumed to grow at the rate of e^  per year. Total supply and demand 
for the national sectors are assumed to be in equilibrium as indicated: 
= Z + M"^  . (3.18) 
1 1 1 1 _ iR 1 R 
For the regional sectors, total demand and supply is given by: 
i^R i^R i^R ^  ^ iR (3.19) 
where total regional demand is met out of regional production. Allocation 
of regional production from the national sectors is given by: 
4 - 4 + Asln 4 ' (3-20) 
or 
4E = 4 - = ^lE + '4 4 (3'2°a) 
where s^  ^is the supply coefficient or the fraction of total supply met 
through production in region R and As^  ^is the change in this coefficient 
from time o to time t. A normal pattern of supply for this region is 
s°g AZ^ . However, policy may be to change this supply by the quantity 
"t "t As.„ Z. which has to come from either regional substitutions or national iR 1 
import substitutions. 
Domestic demand of the national sectors is expected to grow at the 
rate : 
(D^  + wj) = (D° + W°) (^ )™i (3.21) 
where m_. is the average income elasticity of total demand in sector i. 
8U 
"fc Total demand may be decomposed into final demand, D^ , and intermediate or 
*fc interindustry demand, In the absence of final demand and intermediate 
demand for the full time period, Chenery defines only total demand. So 
long as the relative weights of the demand components do not change 
dractically, equation (3.2l) will give a close approximation. Domestic 
demand of the local sectors is defined by variations in regional income: 
(4 ' «ÎR) = + «IR» 
Total regional resources are defined by value added from regional produc­
tion : 
4 = "iR 4 '3-23' 
or 
= I , (3.21.) 
1 
and net regional transfers to region R, T^ , to give: 
%R ' VR + ?R • (3-25) 
Once the national parameters e^  and m^  and the regional parameters 
s?p5 and T^  have been estimated, regional growth has been defined. 
"b 
Alternatively, s.„ and T can be considered policy variables and solved liA K 
for specific values in order to meet target rates of regional growth. 
Stages of Regional Development 
Stages of development or perhaps more correctly stated as stages to 
which countries have developed are presented in Rostow (65) and identified 
as: (1) the traditional society, (2) the preconditions for take-off, (3) 
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the take-off, (U) the drive to maturity and (5) the age of high mass-
consumption. The critical stage appears to be the take-off where Rostov 
states that growth becomes a normal condition (65, page j). Difficulty 
comes in identifying the stage of development of a country by use of cer­
tain economic indicators. Per capita income growth of 2 to 2.5 percent 
annually over a period of at least 15 years would indicate that a country 
has overcome at least some of the traditional bonds that have kept it in 
pre-Newtonian conditions (65). Likewise, technologies of the latest 
advancements working in and around certain select areas of a country would 
indicate that not only pre-Newtonian science and attitudes have been 
broken down but that post-Henry Ford (65, page 11) techniques have been 
adopted. 
The most that can be identified as to the development of such a 
country is to acknowledge that a dual economy is operating in the society. 
A modern sector, both in agriculture and industry, has been superimposed 
upon the traditional sector. Growth of the modern sector is at a level 
which, when averaged with the stagnant traditional sector, gives a signi­
ficant per capita growth rate but says little about the income distribu­
tion for the country. 
Stages of development, then, must be defined not only for the country 
but also for sectors and for regions. Friedman would argue that : 
"in an economy in which resources are not fully employed, in 
which many important resources (and their potential applica­
tions) may not even be known, this disregard of the regional 
element can markedly diminish an economy's capacity for 
growth" (22, page 23). 
Leven (37) has established a set of five periods that foretells the 
development of regions in a manner similar to Rostow's stages of 
86 
development for countries. The apparent sequential stages or periods of 
development as outlined hy both Rostov and Leven lack the complete detail 
of the dynamic thread that pulls a region or a country through the develop­
ment of one stage and into the following stage. In fact Friedmann (22), 
Worth (Ut) and Chenery (9) would argue that the path to regional develop­
ment is not necessarily a natural one. The bases of this thesis also 
suggests that national policy has the power to retard or advance the 
development of a region and that such forces outweigh any natural ten­
dencies that may be inherent. 
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PART IV. DEVELOPMENT OF M ECONOMIC GROWTH MODEL FOR SOUTHERN PERU 
Objectives Explicitly Stated 
Objective l.a of this report was to identify the income gap between 
Southern Peru and that of the Republic. To identify the income gap as it 
existed in I961 is not sufficient. Peru, as a country, is moving ahead 
as shown by its per capita income growth. Regions are changing relative 
positions with respect to total regional income which is brought about 
by both per capita income changes and consequent population increases. 
Hence, it is necessary to identify Southern Peru's relative position 5, 
10 and perhaps 30 years from now. At the same time, policy changes are 
occurring and other policy changes will be recommended for the future. 
It is important then, to know the effects of these policy changes upon 
the economy of Southern Peru and to know how well that region is meeting 
certain policy targets or goals set by the government. 
Five factors are interrelated in identifying the income gap of 
Southern Peru over time: 
(1) National per capita income growth rate, 
(2) Target of regional income convergence, 
(3) Target rate of regional income convergence, 
(4 )  Consequent regional per capita income growth rate, and 
(5) Consequent regional population growth rate. 
The following variables are defined to show the interrelationships between 
these factors : 
y = national per capita income growth rate, 
y^  = Southern Peru per capita income growth rate. 
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y = national per capita income level, 
= Southern Peru per capita income level, 
t = time (initial period 1961), 
r = rate of interregional income convergence, and 
p^  = Southern Peru population growth rate. 
National per capita income growth is taken at three levels: (l) 2.5 per­
cent which is the approximate rate between 1950 and I965, (2) 2.0 percent 
as a lower limit and (3) 3.0 percent as a feasible higher rate. The rate 
of regional income convergence to the norm of the Republic is assumed at 
three different levels and given by: 
— t — o 
t (—) = (1 + r) (—) . (4.1) 
y  y  
where r is specified in order to obtain convergence by 198O, 1985 and 1990. 
Table 4.1 gives the regional income convergence levels for intervening 
time periods under assumptions of different rates of convergence. 
Necessary growth of per capita income in Southern Peru can now be 
determined assuming three different rates of national per capita income 
growth and three different rates of regional income convergence. Table 
4.1 gives these rates which were determined by the following formulation: 
t + y. t y o 
(1 + y^ ) = (1 + y) [(ir) / (i^ ) ] (4.2) 
y y 
or 
(1 + y^ )^  = (1 + y)^  (1 + r)^  . (4.2a) 
Regional population growth was defined earlier as a function of departa-
mento per capita income to national per. capita income: 
Table 4.1 Ratios of per capita incomes, per capita income growth rates, and population growth 
rates for Southern Peru under different assumptions of national per capita income 
growth and rates of income convergence 
Alternative situations a b c d e f g h i 
Growth rate of national 
per capita income ) 2.0 2.0 2.0 2.5 2.5 2.5 3.0 3.0 3.0 
Year Rate of income convergence 1.60 1.26 1.04 1.60 1.26 i.o4 1.60 1.26 i.o4 
Ratios of per capita incomes 
1961-70 .74 .74 .74 .74 .74 .74 .74 .74 .74 
1971-75 .85 .83 .81 .85 .83 .81 .85 .83 .81 
1976-80 .92 .88 .86 .92 .88 .86 .92 .88 .86 
1981-85 1.00 .9% .90 1.00 .94 .90 1.00 .94 .90 
1986-90 1.00 1.00 .95 1.00 1.00 .95 1.00 1.00 .95 
1991 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Southern Peru per capita annual income growth rates {%) 
1961-70 3.6 3.3 3.1 4.1 3.8 3.6 4.6 4.3 4.1 
1971-75 3.6 3.3 3.1 4.1 3.8 3.6 4.6 4.3 4.1 
1976-80 3.6 3.3 3.1 4.1 3.8 3.6 4.6 4.3 4.1 
1981-85 2.0 3.3 3.1 2.5 3.8 3.6 3.0 4.3 4.1 
1986-90 2.0 2.0 3.1 2.5 2.5 3.6 3.0 3.0 4.1 
1991 2.0 2.0 2.0 2.5 2.5 2.5 3.0 3.0 3.0 
Southern Peru annual population growth rates {%) 
1961^ -70 (1.64) (1.64) (1.64) (1.64) (1.64) (1.64) (1.64) (1.64) (1.64) 
1971-75 1.86 1.82 1.78 1.86 1.82 1.78 1.86 1.82 1.78 
1976-80 1.99 1.92 1.88 1.99 1.92 1.88 1.99 1.92 1.88 
1981-85 2.1% 2.03 1.95 2.14 2.03 1.95 2.14 2.03 1.95 
1986-90 2.14 2.14 2.05 2.14 2.14 2.05 2.14 2.14 2.05 
1991 2.14 2.14 2.14 2.14 2.l4 2.14 2.l4 2.14 2.14 
Expected population growth rate. 
90 
— — 2 
= -.049 + 2.51 (:r) - 0.32 (2^ ) ' (4.3) 
y y  
Table 4.1 contains the expected population growth rates for the corres­
ponding per capita income indices. 
From Table 4.1 it can be seen that if Peru continues to increase its 
per capita income at a rate of 2.5 percent per year, and if Southern Peru 
is expected to converge to the national per capita income level by 1990, 
then Southern Peru's per capita income will have to increase at an annual 
rate of 3.6 percent and have an expected annual population growth rate 
in that year of 2.l4 percent. 
Objective l.b of this report was to identify the intraregional 
income disparities of Southern Peru which has been given in section two 
of this report. Due to the lack of regional income accounts for Southern 
Peru, it is difficult to explicitly state this objective by any specified 
criteria. Therefore, statements concerning this objective are limited 
to general sector comparisons as to relative changes in the percent of 
total regional income accounted for by sectors typifying plantation type 
production versus small owner-operated production and by sector compari­
son of wages and salaries to total value added of the manufacturing 
sectors. 
Basic Sectors Defined 
Basic sectors of an economy can be defined in several different 
ways. The original concept of the economic base of a community or region 
was to define those sectors which formed the exports of that community 
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and became the 'town builders'. Sectors servicing the export sector 
were referred to as residentiary sectors or activities. 
Fox and Kumar (20,. page 23) have used for the export sector the 
industries agriculture, forestry, fisheries, mining, manufacturing and 
all transportation. All other sectors are referred to as residentiary 
oriented industries. 
Chenery (9) classifies by national sectors and regional sectors. 
National sectors are presumed to have a national demand which can be met 
from production in any region. These could be referred to as basic 
sectors for the regions. Regional sectors are for support of regional 
demand. For Southern Italy, Chenery gives the following as national 
sectors; (l) agriculture, (2) mining and (3) manufacturing. For regional 
sectors he has: (l) construction, (2) electricity, gas, water, (3) trans­
portation, storage and communications, (4) commerce, (5) finance, (6) 
housing, (j) government and (8) services. 
Regional Income Determined 
Basic sector income 
Income generated by the basic sectors of Southern Peru is defined 
as value added per sector, net of depreciation and expressed as: 
Yjg = Vj Xjg (j = 1 n) (h.k) 
where, 
Yjg = value added of the basic sector, 
Xjg = value of total output of the j basic sector, and 
Vj = coefficient of value added. 
Wo checks are available on the expenditure side of regional accounts for 
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Southern Peru. In fact, no real effort has teen made for constructing a 
system of regional accounts other than that published in (4, page 36) for 
i960 and contained in Table 2.9 of this report and the later departamento 
income from (5) for I961. 
Residentiary sector income as a function of basic sector income 
If, as economic base theory proposes, residentiary activities grow 
as the base activities expand, then a definite relationship should exist 
between the base activities and residentiary activities. Using Peruvian 
national income" data generated by sectors for the years 1950 to I963 
(Appendix Table 9"l), a simple linear model was used to express the 
residentiary activités as a function of the base activities. Fig. k.l 
shows the plotted data with residentiary activities on the vertical axis 
and base activities on the horizontal axis. Table 4.2 gives the statis­
tics for the following function: 
%ka = : YjB (k = 1 ....m) (4.5) 
where, 
= income from the residentiary activity and 
a^ , b^  = linear constraints. 
The results of the model indicate there is a definite relationship 
between base sector income and residentiary income. The correlation 
coefficient in every case is greater than .95 and for the combined 
residentiary activities this coefficient is almost .99-
Inspection of Fig. 4.1 would indicate perhaps a lagged model would 
fit the data better. Residentiary income lags base sector income by one 
or two years. However, the purpose of the function for this thesis is 
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FI G. 4.1 RESIDENTIARY INCOME AS A FUNCTION OF BASE 
SECTOR INCOME, PERU, 1950 -  1963 
Table 4.2 Relationships "between the "basic sectors and residentiary sectors, Peru, 1950-1963 
Intercept Elasticity 
Value Linear Correlation of 
Residentiary (Millions Regression Standard Coefficient Residentiary 
Sector of soles) Coefficient Error Expansion 
Construction - 411.8 .1043 .00468 .988 1.30 
Electricity, gas, water - 112.4 .0195 .00l40 .972 1.51 
Transportation, storage, 
.985 communication - 303.9 .1070 .00553 1.20 
Commerce 
-1T93.4 .3618 .03236 .955 i.4l 
Finance - 411.6 .0865 .00614 .971 1.39 
Housing - 18.4 .1460 .00454 .994 1.01 
Government -1112.1 .2342 .01215 .984 1.39 
Services - 911.6 .2771 .01355 .986 1.24 
Total -50T6.8 1.3365 .06442 .986 1.29 
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not prediction but rather to know the long term trend between base income 
and residentiary income. 
The last column of Table k . 2  contains estimates of the "elasticity 
of residentiary expansion". This elasticity gives the expected increase 
in residentiary income for a 1 percent increase in base income. For a 1 
percent increase in base income it is expected to bring about a 1.29 per­
cent increase in total residentiary income. Electricity, gas and water 
has the highest elasticity of 1.51 and housing has the lowest elasticity 
of 1.01. In every case, the elasticity is greater than 1 indicating 
that for a 1 percent increase in base sector income, a greater than 1 
percent increase in residentiary income will be generated: 
In view of the lack of regional income accounts for Southern Peru, 
it is assumed the rate of change between basic sector income and residen­
tiary sector income is the same as for the Republic. This does not mean 
the ratio between basic sector income and residentiary sector income is 
the same, since, for the function estimated, the marginal change is not 
equal to the average change and since total income is not the same for 
Southern Peru as for the Republic. In fact, there is a substantial 
difference in the ratios of residentiary to base incomes according to the 
i960 data in Table 2.9* For the Republic this ratio is .85 versus .56 
for Southern Peru. Assuming no additional exogenous influences on the 
functional relationship between basic sector income and residentiary 
sector income for Southern Peru, we have: 
Z b, E AY 
.t 
jB (4.6) 
where, 
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*fc EAY = change in residentiary income from time o to time t, and 
k 
ZAY^  = change in total basic income from time o to time t. 
Or, since AY, ^  = Y, „ - Y,° , we can write : kE kE kE 
fL = :  tk E ( Ï-E -  f ÏE (k'T) 
k k J k 
or 
fL = E tk : ZjB + - : "k : • (k'Ta) 
k  k  J  k  k j "  
One of the reasons given earlier for the lack of the periphery to 
expand as rapidly as the center was because of the lack of amenities in 
the periphery. Consequently this can be represented by the ratios of 
residentiary income to base income. Even though Southern Peru is adding 
the same amount of residentiary type activities for each additional 
million soles increase in basic sector income, the low base of education 
facilities, housing, transportation and other public and private facili­
ties found in Southern Peru does not create as much inducement of private 
investment in the basic sectors as exists at the center or in areas where 
this ratio is higher. As a policy variable, a positive change in the b 
value between basic and residentiary sectors can be used to increase the 
rate of convergence of the ratio found in Southern Peru to that of the 
Eepublic. Increasing the stock of social facilities and in the human 
resources of Southern Peru increases the advantages of this region 
relative to other areas. 
A policy variable can be defined as the change in Z b, or written as 
k 
E A b . Equation (4.Ta) can be rewritten to include this policy variable: 
k 
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= :(tk + Ahk) + Ab^ ) ZY^ ,]. (4.Tb) 
k k J k k J 
This policy variable is also amenable in attaining the second objec­
tive; that of intraregional income distribution. Social facilities can 
be committed in such a manner as to facilitate expansion of thos basic 
sectors which favor a more equitable distribution of income or which tend 
to increase the marginal value product of the resources owned by lower 
income groups. 
Total regional income 
Total regional income is defined as: 
= fjB " fM- (4.8) 
Substituting equation (4.5) for Y, „ gives: iuA 
\ f JB 
or 
Y = ZY_ (1 + 2 b, ) + E a, . (4.9) 
j ^  k k 
Growth of total regional income using equation (4.7a) is given by: 
' = fjB ^  \  ^ \ f.B) 
or 
Y^  = ZY^  (1 + Z b ) + (EY° - E b EY° ) . (4.10) 
j ^  k k k j J 
Target per capita income growth rates and population growth rates 
for Southern Peru were expressed in the previous section. In order to 
attain the expressed income target levels, total regional income must grow 
at a corresponding rate as given in the accumulative form: 
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= (1 + Pa + , (4.11) 
where, 
= total regional income goal in year t. 
Table U.3 contains total regional income growth rates for Southern Peru 
when considering the alternatives presented in the previous section. If 
per capita income continues to increase at a 2.5 percent rate for the 
Republic, and if convergence of per capita income of Southern Peru to 
that of the national norm is desired by 1990, total regional income of 
Southern Peru will need to grow at a rate of 5.2U percent to the year 
19705 5-38 percent to the year 1975, 5.48 percent to the year 1980, 5-55 
percent to the year I985 and finally 5.65 percent to the year 1990, after 
which time it will grow as the Republic or at 4.64 percent. 
The regional income gap is defined as the difference between actual 
income generated as given in equation (4.10) and the target regional 
income as given in (4.11): 
yI = *Y'^  - . (4.12) 
Lr 
Use of the policy variables will reduce the regional income gap, Y^ . 
Basic Sector Interaction 
Internal linkages play a vital role in the development of a region 
or a country. National resource endowments of a region determines the 
initial export base of the region, but unless additional products are 
added to this base, growth for the region is limited to growth of the 
initial exports. Likewise, unless a region is able to substitute local 
production for imports which are to service the export base, the region 
is limited in its development potential to the initial export base. 
Table 4.3 Total regional income growth rates for Southern Peru under alternative assumptions, 
1970-1990 
Alternative situations a b c d e f g h i 
Growth rate of national 
per capita income {%) 2.0 2.0 2.0 2.5 2.5 2.5 3.0 3.0 3.0 
Year Rate of income convergence 1.60 1.26 1.04 1.60 1.26 1.04 1.60 1.26 1.04 
Total regional income growth rates 
1961-70 5.2k 4.94 4.74 5.74 5.44 5.24 6.24 5.94 5.74 
1971-75 5.46 5.12 4.88 5.96 5.62 5.38 6.46 6.12 5.88 
1976-80 5.59 5.22 4.98 6.09 5.72 5.48 6.59 6.22 5.98 
1981-85 U.lU 5.33 5.05 4.64 5.83 5.55 5.14 6.33 6.05 
1986-90 k.lk 4.14 5.15 4.64 4.64 5.65 5.14 5.14 6.15 
1991 4.14 4.l4 4.i4 4.64 4.64 4.64 5.14 5.14 5.14 
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Use of an interaction matrix for the "basic sectors permits tracing of 
both forward and backward linkages of the system. Shifts in export de­
mands, suggested policies for development and effects from internally 
induced growth can be traced out as to their total effects on the economy. 
For these reasons, an interaction matrix for the basic sectors of Southern 
Peru is proposed and given by the following notation: 
(i = 1, ....n) 
= EA. . X.^  + (4.13) 
j (j = 1 n) 
where, 
= total domestic output of the i^  ^basic sector, 
= total delivered final demand from the i^  ^basic 
sector, and 
A.. = technical coefficients expressing the quantity 
 ^J 
of the i^  ^sector input per unit of output of the 
.th , 
J sector. 
System (4.13) is further decomposed in the following section. Essentially 
this system represents an accounting procedure measuring sector flows from 
the basic sectors to other basic sectors or the same basic sector and to 
final demand components. 
Final Demand Determined 
Final demand of the accounting system given in equation (413) is 
further desegregated into the following components : 
- "iD - «il + \d + Ci + + AI. (1..13a) 
where, 
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= amount of regional imports for the i^  ^basic sector, 
= amount of international imports for the i^  ^basic 
sector, 
= amount of regional exports from the i^  ^basic sector, 
= amount of international ejqjorts from the i^  ^basic 
sector, 
= amount of regional household consumption of the i^  ^
basic sector, 
= amount of total residentiary use of the i^  ^basic 
sector, and 
AI^  = change in inventories of the i^  ^basic sector. 
Two features distinguish this accounting system from conventional input-
output accounting systems. One, is the use of a vector of residentiary 
sector use of basic sector output. Such a final demand use is necessary 
since the closed portion of the proposed input-output system contains 
only the basic sectors. Allocation of cement or structural steel used 
by the construction sector would be contained in this final demand use 
as well as petroleum products for the generation of electricity or use 
by the transportation sector. Government purchases for use and operation 
would be allocated to this final use sector. Disaggregation of residen­
tiary use by specific residentiary sectors is also feasible if such data 
are available. 
A second feature of the proposed system is the lack of a capital use 
final demand sector. Inclusion of capital allocation adds nothing to the 
proposed system for two reasons. First, production of capital equipment 
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does not occur in Southern Peru. Practically all capital goods are im­
ported from the Lima area or from international sources. Emphasis of the 
proposed model is on the production systems and consequent income genera­
tion. Marketing margins of capital good purchases and servicing of such 
goods are contained in the residentiary sectors which have been described 
as a function of the basic sectors. Secondly, major interest in the 
proposed model is not to determine Southern Peru's balance of trade. 
Data on interregional trade flows and money flows are not adequate for 
determining such balances. 
Certain structural relationships are assumed to exist between some 
final demand components and basic sector output. Hence, a classification 
of exogenously and endogenously determined final demand is made. 
Exogenously determined final demand 
Household consumption Regional household consumption is taken 
as a function of base year consumption and the result of an accumulated 
increase due to the population growth rate, rate of growth in per capita 
income and income elasticities of demand. Household consumption in time 
period t can be expressed as : 
= (1 + c° (k.ik) 
where, 
"fch 
= regional household consumption from the i sector 
in time t, 
p^  = rate of population increase, 
d^  = income elasticity of demand for commodity i, 
y^  = per capita income growth rate, and 
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C? = regional household consumption from the i^  ^sector 
in the initial period. 
International exports International exports are initially pro­
jected assuming past trends for total Republic exports. Exports from 
Southern Peru in time period t is then assumed to he a function of hase 
year exports and the national growth trend: 
where, 
"t "th. 
= international exports from the i sector in time t, 
E?j = international exports from the i^  ^sector in the 
initial time period, and 
= rate of increase in national exports of the i^  ^
sector. 
Regional exports Several methods are used to determine regional 
exports, partly due to aggregation, problems and partly due to the use of 
this variable as a policy variable. Elaboration of individual sector 
export determination is given in the section on application of the growth . 
model. In general, a method of equating national demand and supply and 
regional allocation of production by market shares has been employed. 
National demand in time t is: 
= (1 + D° (4.16) 
where, 
= national demand for sector i in time t, 1 
D? = national demand for sector i in time o, and 
X 
lok 
= rate of growth of national demand for i. 
Equilibrium conditions state that : 
= sj (4.17) 
or that demand in time t is equal to supply in time t. National supply is 
stated in terms of the sum of regional supplies plus net imports, or: 
= Z 8^  (r = 1 ....p) (4.l8) 
1  ^r X 
where, 
= supply of the i^  ^sector of the r^  ^region in time t. 
Wet imports are treated as a region by this notation. Regional supply is 
equal to initial supply in time o plus a share of national supply increase 
as expressed by: 
where, 
S? = national supply of commodity i in time o, 
s^? = share of the r^  ^region of commodity i in time o, 
AS^  = change in national supply of commodity i, and 
s^^  = share of the r^  ^region of the projected national 
supply change for the i^  ^commodity. 
With this notation, the sum of the ^ s? for all regions is equal to one 
(Z s? = 1) and likewise for the sum of *s^  ( E *s^  = l). As a policy 
ri ri ri if j 
r r 
variable, a change in the share of Southern Peru's participation of pro­
jected national supply is defined as a function of national import shares 
out of the change in national supply, or: 
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'4 = r"! 
where, 
"t "tîl A*s^  = change of the share of the r region of the 
projected national supply change for the i^  ^
commodity, 
"fc 
*s^  = share of imports of the projected national 
"til 
supply change for the i commodity, and 
= weight of the r^  ^region in the participation 
of import substitution. 
Weights of the regional participation of import substitution of projected 
supply changes can be in proportion to initial regional share coefficients 
of supply, ^ s°. Total regional supply, including changes of regional 
shares, can be expressed as: 
s"^  = s? S° + *st AS"^  + A*s^  Ast . (4.21) 
r i r i i r i i r i i  
Substituting for the equilibrium conditions of equation (4.17) gives: 
8^  = D° ( s° - *s^  - A*s3) + IK (*st + 4*8^ ) (4.22) 
r i  i r i  r i  r i  i  r i  r i  
and finally for the growth in national demand given by equation (4.l6) 
gives: 
Regional supply, as defined, is nothing more than total output of the 
"fcii "t i basic sector or Hence, regional exports, for a selected number 
of sectors, are equal to total supply minus intermediate sector require­
ments, minus regional consumption and minus the other factors appearing 
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in equation (4.13a). Regional exports are given as: 
4 = /i - - 4 - • (4-24) 
Regional exports of some sectors are defined merely as a function of base 
year exports and an estimated rate of growth: 
4D = ' 1 ^  ^ 1D'' 
Rate of growth of regional exports » is taken as national growth in 
demand which assumes constant regional export marketing shares. 
Endogenously determined final demand 
International imports International imports of the basic sectors 
are a direct function of domestic output of the corresponding basic sec­
tors and written as: 
"ll = J "IJI ^ IB (^ .26) 
where, 
m^ j^  = a diagonal matrix of international import coefficients. 
Domestic imports In a similar manner, domestic imports are a 
function of domestic output : 
"iD = ^  "ijD 
where, 
™ijD ~ ^  diagonal matrix of domestic import coefficients. 
Residentiary use The last component of final demand to be endo-
genously determined is that of residentiary use. Equation (U.5) expressed 
residentiary income as a function of base sector income. Similarly it 
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could be viewed that residentiary use of base sector inputs are a function 
of total basic sector output. Residentiary use as a linear function of 
total basic sector output is expressed as: 
yki ' : ^ 'ijk 
where. 
Z = total residentiary use of the i^  ^basic sector 
as an input, 
Z X = total basic sector output, and 
j J 
E r. = a coefficient matrix of residentiary use where 
k 
all elements on row i are the same. 
If residentiary use is further specified by individual residentiary sector 
use, the formulation is the following: 
=ik = J fljk 
where R^  ^now specifies use of the i^  ^basic sector input by the 
residentiary sector. 
However, as seen by equation (4.5), additional residentiary income 
increased by a proportion of E b times total base sector income. There-
k 
fore, additional residentiary use of base sector inputs can be viewed as 
a multiple of total base sector output, or rewriting equation (4.28) as: 
or 
: = : z "ijk \ '^ jB +  ^ - J  ^^ iik ''JB ' 
J5. J K J iC J 
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Such an expression has residentiary use of the i^  ^basic sector input 
increasing at a rate Eb times total base sector output. 
k 
In the same manner that the policy variable, ZAb , was introduced in 
k 
the residentiary income equation of (4.7h), such a policy variable can be 
used in equation (4.28a) as the following: 
i 4 ' ^ ^  'ijk : fijk - ' : "ijk 
i£ J K: J J 
(4.28b) 
A New Basic Sector Interaction Matrix 
A new interaction matrix of the basic sectors is introduced, where 
international imports, domestic imports and residentiary use components 
of final demand are endogenously determined. Substituting equations (4.26), 
(4.27), and (4.28) into system (4.13a) gives the following: 
\b " j^ ij^ jB " j'^ ijD^ jB " j^ ijl^ jB J  ^^ ijk^ jB i^D i^l + + AI^  
(4.30) 
where all variables are as previously defined. Equation (4.30) can 
further denote that output of the basic sectors is a function of domestic 
exports, international exports, regional household consumption and inven­
tory changes in the following manner: 
= : Sij (®iD + ^ 11 ^  <=i + h'> (4-31) 
where, 
®ij " *ijD ^  ^ ijl " ^  ^ijk) 
The S matrix in this formulation is the total interdependence of the 
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"basic sectors and is the new basic sector interaction matrix. 
Using equation (4.28b) in place of, equation (4.28) for residentiary 
use gives the following: 
4 = f  ^-IjD - J -ijl 
+ : I  tljk 4B + J J rijk ^ JB \ 
+ + Al"^  (4.30a) iD il 1 1 
where, 
X?^  = initial level of the i^  ^basic sector, and ii5 
(b^  + Ab^ J = a scaler representing growth of the residentiary-
sectors for each additional unit change of the 
base sectors. 
The complement of equation (4.3l) under these conditions is: 
= E S' . (E^  + e"^  ^+ + Al"^  + Z°) (4.31a) iB  ^ ij iD il 1 1 1 
where, 
° - S 3  *  "iJD * "IJI - I  rijk 
and 
= : : fijk "JB \ • 
The Z? variable is the constant portion of residentiary use as defined 
in (4.28a). 
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The Complete Model 
The complete model is represented here by a set of l6 equations. It 
is then reduced to a set of 6 equations for computing. 
Target total regional income 
Kyt = (1 + yO _ (4.32) 
Actual total regional income 
(4.33) 
Regional income gap 
(4.34) 
Residentiary sector income 
Basic sector income 
(4.36) 
Regional distribution accounts of basic sectors 
(4.37) 
Regional household consumption 
(4.38) 
International exports 
(4.39) 
Ill 
Regional exports 
4 = /i - fij ^5B + 4D <i - 4i - 4 -
Regional supply shares 
S"^  = s° S° + *s3 AS"^  + 6*8^  AS^  . (U.Ul) 
r i  r i i  r i  i  r i  i  
National equilibrium of supply and demand 
= DJ . (4.42) 
National demand 
if = (1 + D° . (4.43) 
Alternative regional exports 
®1D • 
International imports 
Regional imports 
4 = ^  "loD 4 • 
Residentiary use 
< = : ry . {1..W) 
Alternative residentiary use 
^ 4 = " fijk <\ + 4 + " + Atk' ^  'ijk 4 • 
K. K J J£ J 
Inventory changes • . 
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AiJ = 0 . (4.48) 
The Computing Model 
Target total regional income 
= (1 + Y° . (4.49) 
Actual total regional income 
= [2 V X (1 ^  . Abjzs: (3*2 + EJj + c* + z°)] 
J k 1 
K. j£ J 
where, 
and. 
- 4j "ijD + "•«! - J i^jk  ^
i^ " J J ^ ijk ~ \ 
Regional income gap 
= *Y^  - . (4.51) 
Regional household consumption 
c3 = (1 + c° . (4.52) 
International exports 
4l = (1 + ®1I • <*'•") 
% 
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Regional exports 
®1D = + T;)* (Jsj + 4^ -) + ( A  -  i h  -  '?=l" 
(4.54) 
Alternative regional exports 
(4.54a) 
Hypotheses Tested for Regional Development 
Internally induced regional income growth 
Growth of regional income which is internally induced comes from two 
sources: (l) regional household consumption from the basic sectors and 
(2) its consequent effect upon the residentiary sectors. Under conditions 
is at zero value. With the proper levels of population and per capita 
income growth, the results of equation (4.52) are used with equation 
(4.50) to determine internally induced regional income. 
Normal externally induced regional income growth 
Regional growth of income induced from external sources is considered 
under two conditions: (l) projection of exports assuming past trends and 
(2) use of intermediate policy variables for further regional growth. 
Externally induced regional growth is first viewed as if existing 
supply lines expand at normal rates. Normal rates of expansion are de­
fined here as projections of past trends. Under such conditions the 
policy variable of increased regional shares, A*s^ , is at zero value. 
Income generated from normal external sources is derived by applying 
of internally induced regional income growth, the policy variable, EAb., 
ll4 
equations (^ +.53) and. (h.^ h) to system (4.50). 
Total regional income generated from internally induced sources and 
from normal external sources is compared with the regional income target 
described by equation (4.4$). Differences, expressed as the regional 
income gap, must be eliminated by other external factors. 
Use of intermediate policy variables for reducing the regional income gap 
Hypothesis one of this report stated that due to long run disequili­
brium in the domestic supply and demand of food production in Peru, re­
gions specializing in food production were encountering declining shares 
in their regional export demand for food. This is evidenced by comparing 
initial period or past period regional shares, ^ 8°, with the projected 
regional shares, Further, assuming an economy with less than full 
capacity resource use, which is the case for Southern Peru, in regard to 
labor utilization, declining regional production shares means a lower 
total regional income. This hypothesis may be substantiated by tracing 
through the regional effects due to regional share changes. 
The second hypothesis stated that regional convergence of per capita 
income levels to that of the national norm was not a necessary consequence 
as indicated by the theory of spatial equilibrium of resource use and 
factor returns. But rather, a concerted effort is required to bring about 
resource adjustment and equal factor returns. Assuming no other external 
forces than are already in existence or from predicted changes in existing 
external forces, this hypothesis can be tested by comparing generated 
total regional income with regional income targets. 
Hypothesis three stated that there are policy means available which 
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can be used to decrease the income gap between Southern Peru and the norm 
of the Republic. Intermediate policy variables which are available for 
this purpose are: (l) increased shares of regional production for 
Southern Peru, (2) resource transfers to Southern Peru which speeds 
the convergence of the residentiary to base sector ratio to that of the 
Republic, ZAb , and (3) migration from Southern Peru and hence the rate 
k 
of increase of the population growth rate, p^ . 
These have been defined as intermediate policy variables and are 
easily made operational in a policy model. However, they must be further 
translated into specific policy proposals. Specific policy proposals, 
which bring about the results of the intermediate policy variables would 
include the following: (l) policy changes regarding food price controls, 
(2) import restrictions on food commodities, (3) social investment in the 
human resources of Southern Peru which increases the value of the marginal 
physical product of labor and (U) social investment in the core region 
of Arequipa which increases the expected return to private capital in 
that region. Additional research would be necessary to determine the 
response of the policy proposals upon the intermediate policy variables. 
This has been left as further proposed research and apart from this 
thesis. 
Il6 
PAST V. APPLICATION OF THE ECONOMIC GROWTH MODEL TO SOUTHERN PERU 
Basic Input-Output Systems Estimated 
Flow matrix for the basic sectors 
The basic component of the economic growth model for Southern Peru 
as developed here is the input-output system. Efforts of determining 
regional input-output flow systems, their applicability and their 
feasibility have been well demonstrated and documented (40,39,8,33,34, 
44,55,63,66). 
Fig. 5*1 is the flow system of the basic sectors as estimated for 
Southern Peru for I963. Agriculture is represented in the flow system 
by ten sectors, natural resource extraction by three sectors and manufac­
turing by twenty seven sectors of which nine sectors represent food and 
kindred products. Since various methods and data sources were used in 
estimating the flow matrix, discussion is centered around the three major 
sector groupings given above. 
Agriculture sectors Lack of complete cost and return data for 
Peru agriculture limited estimation of sector input structure to major 
input items. Major input categories considered were seed, livestock feed, 
fertilizer, insecticides, and small tool replacement. Seed and livestock 
feed input quantities were derived by using input coefficients from the 
Plan del Sur study (57, Vol. I8). 
Fertilizer and insecticide input values were determined from national 
supply data and crop sector distribution as given by estimates of the 
extension branch of the Peruvian ministry of Agriculture (53). Commercial 
fertilizer sources came from imports and national production of chemical 
Estimated input structure for the basic sectors of southern Peru, 1963 (Thousand Soles) 
Sector description 
Sector 
Fresh meat products I 
Animal Subproducts 2 
Fresh milk products 3 
Poultry and eggs 4 
Forage crops 5 
Cereals 6 
Tuberous crops 7 
Vegetables 8 
Fruits and nuts 9 
Industrial crops 10 
Total Agriculture 
Fishing 11 
Forest products 12 
Mining 13 
Total Resource Extraction 
Prepared meat products 14 
Prepared milk products IS 
Preserved fruits & vegetables 16 
Preserved fish products 17 
Milling products 18 
Bakery products 19 
Sugar refining 20 
Confectionery products 21 
Misc. prepared foods 
Total Prepared Foods 
Beverage Industry 
Tobacco industry 24 
Textile industry 25 
Apparel & shoe industry 26 
Wood product industry 27 
Furniture industry 28 
Paper product industry 29 
Printing and publishing 30 
Leather industry 31 
Rubber product industry 32 
Chemical industry 33 
Fishmeal industry 34 
Petroleum industry 35 
Nonmetallic mineral industry 36 
Basic metals industry 37 
Fabricated metal industry 38 
Machinery and vehicles 39 
Misc. industry 40 
Total Industry (exc. food & drink) 
Total Industry (inc. food & drink) 
Undesignated Basic Inputs 
Total Basic Inputs 
Nonmaterial Inputs 
Total Services 
Total Value Added 
Depreciation 
Net Value Added 
Total Domestic Output 
Fresh 
meat 
products 
1 
89,526 
73 
Animal 
sub-
products 
2 
51,386 
42 
Fresh 
milk 
products 
3 
29,763 
25 
89,599 51,428 29,788 
1,055 606 351 
Poultry 
& eggs 
4 
1,576 
1,576 
22 1 ,817 1 ,043 604 5,196 
2 ,872 1 ,649 955 8,289 
23 
Drink 2| ,872 li ,649 955 8,289 
Forage 
crops 
5 
3,093 
Cereals 
6 
42,156 
Tuberous 
crops 
7 
207,025 
42,156 207,025 
15,047 5,267 
15,047 5,267 
2,642 33,532 11,738 
339 2,713 1 ,687 
218 1,752 1 ,090 
3,199 37,997 14 ,515 
2,872 1,649 955 8,289 3,199 37,997 14 ,515 
92,471 53,077 30,743 9,865 3,199 95,200 226 ,807 
333,489 306,208 177,355 12,060 167,476 452,275 454 ,197 
43,979 25,243 14,620 2,001 3,838 49,564 31; ,877 
489,510 280.965 162,735 10,059 163;638 402,711 422, ,320 
12,707 7,293 4,224 445 3,465 11,114 13, ,824 
476,803 273,672 158,511 9,614 160,173 391,597 408, ,496 
625,960 359,285 208,098 21,925 170,675 547,475 681, ,004 
Fig. 5.1 Estimated input structure for the basic sectors of Southern Peru, 
(Thousand Soles) 
V 
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Fruits 
and Indus. Total Fish** 
Vegetables nuts crops agriculture Ing 
8 9 10 11 
Total Prepared Prepared Preserved Preserved 
Forest resource meat milk fruits & fish 
products Mining extraction products products vegetables products 
12 13 14 15 16 17 
863 
68,187 
170 ,675 
43 ,872 1 2 
207, ,025 
20.553 20, ,553 
13| ,086 13, ,086 1 352 
22, ,580 22, ,580 
20.553 13, ,086 22, ,580 477, ,791 864 68,188 354 
2,902 601 5, ,271 29, ,088 3 ,909 
2.902 601 5, ,271 29. 088 3, ,909 
5,105 
8,660 
13,765 
13,765 
12,424 
14 
6 
52 
1 
4 
12,501 
12.501 
7 
37 
3 
94 
141 
141 
5,121 5,121 3 
10,096 50 513 
7,080 1,341 11,746 68,079 
563 
29,277 29,277 
40,005 40,568 
6,795 6,795 
10 
20,084 
3,450 
14 
24 
12 
392 
3 ,819 1 ,621 3,507 13,686 4,967 4,967 10 44,480 429 3,503 
2 ,466 1 ,047 2.265 8.838 
1.881 1,881 
1 2 
2 
468 
13 ,365 4 ,009 17.518 90,603 88.046 88,609 17 78,127 529 4,876 
13 ,365 4, ,009 17,518 104,368 563 
4,490 
88,046 
1,540 141,060 
88.609 
147.090 
26 90.628 
3 
670 4,876 
36, ,820 17, ,696 45,369 611,247 5,053 1,540 229,106 235,699 890 158,819 1 ,024 8,785 
477, ,015 309, ,459 426,526 3,316,060 177,740 13,855 2,085,210 2,276,805 2, ,304 145.675 2 ,145 5,482 
26, ,328 11, ,265 20,522 229,237 5.046 770 72,130 77,946 203 41.541 371 1,275 
450, ,687 298, ,194 406.004 3,086,823 172,694 13,085 2,013,080 2,198,859 2, ,101 104,134 1; ,774 4.207 
10, ,431 6, ,641 9,579 79,723 1,078 92 398,599 399,769 113 5,622 179 673 
440, ,256 291, ,553 396,425 3,007,100 171.616 12,993 1,614,481 1,799,090 1, ,988 98,512 1, ,595 3.534 
513, ,835 327, ,155 471,895 3,927,307 182.793 15,395 2,314,316 2 ,512,504 3, ,194 304,494 3, ,169 14.267 
Confec- Misc. Total 
Total 
prepared 
Mining Bakery Sugar tionery prepared prepared Beverage food & 
Industry drink 
19 
117,023 
4 
16 
330 
13,289 
130,662 
1 
199 
3 
203 
203 
1 
.979 
181 
12  
93 
20 
769 
4 
119 
5 
9 
5 
1 
912 
421 
68 
13,797. 
14 
1,172 
41 
2,830 
18.343 
1 
18.344 
2,266 
912 
503 
12,194 
12,194 
191 
597 
38 
503 
101 
21 22 23 25 
28 1 ,660 1 ,660 70 
85,290 
65 68 ,256 68 ,256 
13 132 132 
1,262 118 ,288 16,362 134 ,650 
25 25 
135 823 755 1, .578 
2,318 27 ,802 8,138 35, ,940 26,205 
213 3,608 216: ,995 25,255 242, ,250 111,565 
3: ,909 3, ,909 
3 ,909 3: ,909 
7 7 
82 12 ,927 12, ,927 
10 116 116 
1 1 1 
497 18,901 33.411 33,411 
20 20 
178 259 1 ,758 5,770 7 ,528 
69 111 111 
23 261 3 ,127 297 3 ,424 46 
859 19,422 51 ,478 6,067 57 ,545 46 
2 3 13,908 13 ,911 
861 19,422 51: ,481 19,975 71 ,456 46 
1 1 . 8,077 
887 10: ,057 2 10, ,059 431 
3 131 134 
Apparel Wood 
Textile & shoe product 
Industry industry industry 
26 27 
88 
44 
10 
24 
927 
539 
391 
285 
90 
5 ,898 
11 38 75 
9,277 9: ,617 1,430 166 3, ,196 
9,430 27 ,961 1,430 1,027 22, ,618 
19 
140,142 28 ,892 13.624 1,240 26, ,226 
73,891 26 ,622 26,779 2,922 11, ,685 
38,339 3 ,937 1,457 207 2, ,625 
35,552 22 ,685 25,322 2,715 9. ,060 
7,336 1 ,200 1,340 110 1, ,257 
28,216 21 ,485 23,982 2,605 7, ,803 
214,033 55 ,514 40,403 4,162 37, ,911 
14,719 
10 
21,645 
391 
5,263 
203 
24 
54,320 
595 
4 
107,235 
158,716 
22 
379,642 
297,505 
89,955 
207.550 
17.830 
189,720 
677,147 
2,692 17,411 
7,114 
1,811 
3,083 
5,732 
1,735 
50 
22,350 
42,325 
20 
67,600 
175,514 
26,908 
148,606 
9,943 
138,663 
243,114 
10 
28,759 
391 
7,074 
3,286 
24 
60,052 
2,330 
54 
129,585 
201,041 
42 
447,242 
473.019 
116.863 
356.156 
27,773 
328,383 
920,261 
451 
19 
1 
20,157 
2.147 
2 
85 
2,473 
6 
33,849 
33,895 
214 
145,674 
144,253 
38,143 
106,110 
13,916 
92,194 
289,927 
10,617 
1 
5 
16 
2 
938 
72 
39 
147 
6 
91 
11,934 
11,934 
17 
11,951 
12,002 
4,239 
7,763 
554 
7,209 
23,953 
9,233 
145 
9,378 
9,378 
9,378 
10,765 
4.882 
5.883 
461 
5,422 
20,143 
121 
28 
Paper Printing Nonmetallc Basic Fabricated Machln-
products & pub- Leather Chemical Flshmeal mineral metals metal ery & Misc. 
industry Industry Industry Industry industry Industry vehicles industry 
m, A, Of 28 An 
Furni­
ture 
industry industry Ushing 
29 30 31 33 34 36 37 39 
2 
20,048 
20,050 
467 
467 
71,254 
30 
71,284 
529 
529 
4 
4 
508 
1,950 
16 
8 
101 
24 
10 
59 
367 
1,090 
4,133 
4,137 
30 
4,172 
7,513 
1,659 
5,854 
267 
5,587 
11,685 
1,263 12,840 
1,272 
1,272 
1,272 
1,608 
467 
1,141 
123 
1,018 
2,880 
536 
31 
31 
113 
46 
13,604 
13,604 
13,604 
25,051 
5,216 
19,835 
1,254 
18,581 
38.655 
112 
119 
119 
152 
8 
65 
94 
1 
1,740 
26 
4,468 
478 
135 
15 
226 
288 
38 
7,734 
7,853 
46 
28,416 
36,512 
6,848 
29,664 
1,005 
28,659 
64,928 
35 
35 
119 
119 
119 
1, ,614 5 26 12 
33 7,567 3 
211 2,484 30 6 
13 2,114 161 16 
10 
36 
10 384 6 
132 6 95 695 146 5 
5, ,882 8,922 521 7 92^ 644 3 
6 4,704 27 3 
16 53 5,818 64 8 
40 1,586 907 1; .137 20 
50, 9,079 277 5 18 16 ,222 6 
223 36 139 
7 ,981 27,703 7,202 65 10,398 18 ,778 208 
8: .016 27,703 7,207 65 10,517 18 ,778 210 
34 7u4 14 
8 ,059 98,987 7,736 65 11,221 18 ,792 210 
10, .918 116,560 12,468 229 11,097 35 ,013 1, ,544 
4 ,096 10,407 2,474 19 3,052 5 ,074 68 
6 ,822 106,153 9,994 210 8,045 29 ,939 1 ,476 
1 ,101 10,170 1,159 15 781 1 ,084 58 
5 ,721 95,983 8,835 195 7,264 28 ,855 1 ,418 
18 ,977 215,547 20,204 294 22,318 53 ,805 1 ,754 
122, 
Total industry 
Excl. 
food & 
drink 
Incl. 
food & 
drink 
Final demand eectorfl 
Inter­
industry 
Imports 
Interna-
Domestic tional 
Exports House- Res Iden-
Interna- hold con- tiary ac-
Domestlc tional sumption tlvity 
tory 
change 
Investmt allocatn 
Total Domes- Interna-
domestic tic tional 
output imports imports 
81 
105,338 
26,205 
131,624 
71.254 
502 
529 
72.285 
277 
284 
46 
330 
21,018 
8.043 
13.984 
16,984 
32 
2,714 
435 
26,419 
18,936 
4,885 
6,066 
4,515 
29,629 
579 
154,239 
154,569 
1,059 
359,537 
425,533 
86,644 
338,889 
31,948 
306,941 
785,070 
1,741 
105,338 
68,256 
132 
134,650 
9 
25 
1,578 
62,145 
373,874 
75,163 
502 
529 
76,194 
7 
12,927 
116 
1 
33,411 
20 
7,535 
111 
3,701 
57,829 
13,957 
71,786 
21,019 
18,102 
14,118 
34,395 
32 
2,714 
445 
55,178 
391 
26,010 
8,171 
6,090 
64,567 
31,959 
633 
283,824 
355,610 
1,101 
806,779 
898,552 
203,507 
695,045 
59,721 
635,324 
,705,331 
1,741 
105,338 
68,256 
132 
170,675 
178,522 
207,034 
20,578 
14,664 
84,725 
851,665 
104,251 
502 
529 
105,282 
7 
12.927 
116 
1 
38,516 
20 
7,535 
111 
12,361 
71,594 
13,957 
85,551 
21,019 
18,102 
19,239 
34,395 
32 
2,714 
445 
152,534 
391 
66,578 
8,171 
12,885 
83,220 
40,797 
2,514 
463,036 
548,587 
148,191 
1,653,725 
6,491,417 
510,690 
5,980,727 
539,213 
5,441,514 
8,145,142 
344 
358 
2 
705 
119,070 
2,370 
4,761 
81,782 6,228 
25,362 1,948 
109,514 133,416 
29,088 57 
379 
IB 
29,088 454 
1,098 
38,260 
19,161 
757 
8,196 
766 
371 
17,075 
85,684 
2,275 
87,959 
13,310 
5,607 
7,955 
138 
7,909 
478 
328 
1,953 
58,072 
51,376 
12,013 
81,494 
36,256 
65,553 
8,709 
774,671 351,151 
927,938 439,110 
147,293 
226,820 
477,270 
27,485 
139,844 
192 22,306 
7,846 
11,113 
14,249 
120,059 
153,267 
153,267 
16,462 
51,604 
62,451 
6,750 
8,869 
53,194 
20,737 
12,237 
129,123 
108,735 
58,472 
178,938 
42,815 
11,686 
12,598 
72,593 
96,171 
228,452 
544,509 
43,388 
263,306 
306,694 
727 
266,850 
1,411 
47,452 
17,744 
334,184 
117,621 
451,805 
45,277 
2,240 
47,517 
499,322 
2,755 
4,504 
5,558 
16,751 
256,580 
254 
1,769,165 
1,769,419 
496 
722 
24 
12,639 
76,028 
1,346 
1 
914 
92,170 
88 
92,258 
9,283 
59 
58 
369 
10 
2,455 
992 
506 
197,223 
257 
1,019 
66 
2,290 
5,687 
1,326 
221,600 
313,858 
485,268 
476,340 
420,921 
298,772 
169 ,277 
2,517.483 
64,045 
7.025 
5,272 
76,342 
2,288 
53,161 
20,463 
10,148 
78,979 
32,237 
40,926 
18,715 
161,243 
418,160 
104,979 
523,139 
16,462 
286,405 
66,773 
17,437 
5,845 
40,752 
15,891 
21,407 
27,983 
4,042 
8.247 
8.631 
16.878 
7,758 
17,558 
9,613 
537,926 623,921 
1,061,065 623,921 
+267 ,431 
+267,431 
31,823 
7,419 
17,786 
1,938 
23,380 
17,465 
1,766 
12,753 
32,111 
774 
9,094 
316 
82 
18,746 
5,513 
2,475 
45 
527 
10 
8,744 
8,734 
6,311 
342 
2,235 
1,317 
6 
1,611 
2,847 
625,960 
359,285 
208,098 
21,925 
170,675 
547 ,475 
681,004 
513,835 
327,155 
471,895 
3,927,307 
182,793 
15,395 
2,314,316 
2,512,504 
3,194 
304,494 
3,169 
14,267 
214,033 
55,514 
40,403 
4,162 
37,911 
677,147 
243,114 
920,261 
289,927 
23,953 
20,143 
11,685 
2.880 
38,655 
64,928 
5,494 
65,293 
76,807 
247.775 
7.759 
70,233 
9,613 
650 
362 
3,231 
5 
16,892 
5,494 
16,451 
386 18,977 
+ 15,69 3 215,547 
2,678 
20,204 
294 
22,318 
53,805 79,890 534,649 
1,754 17,305 11,536 
785,070 113,646 548,863 
25,626 1,705,331 113,646 548,863 
1,066,540 572,980 1,350,525 2,339,857 3,654,890 640,799 +293,057 113,646 554,357 
8,145,142 
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fertilizers and from the mining of guano from the coast and islands of 
Peru. The latter source has been considered part of the sector of marine 
resource extraction. 
Small tool replacement costs have also been estimated from cost of 
production data furnished by the extension service (53). Allocation of 
the input values has been to the manufacturing sectors of fabricated metal 
industry (sector 38) and machinery and vehicle industry (sector 39). 
Value of domestic output by sector for agriculture in Southern Peru 
has been estimated using data from ($2). 
Input structure for fresh meat products (sector l) as given in Fig. 
5.1 shows that 89,526 thousand soles of forage crops (sector 5) in the 
way of harvested forage were used in the production process as well as 
73 thousand soles of cereal crops (sector 6) as feed inputs, 1,055 
thousand soles of milling by-products (sector l8) as feed inputs and 
1,817 thousand soles of prepared animal feeds (sector 22). The production 
process required to produce 5^ 7,^ 75 thousand soles worth of cereal crops 
(sector 6) included ^ 2,156 thousand soles of seed inputs (sector 6), 
15,047 thousand soles of guano fertilizer (sector ll), 33,532 thousand 
soles of chemical fertilizers and insecticides (sector 33), 2,713 thousand 
soles of replacement equipment from the fabricated metal industry (sector 
38) and 1,752 thousand soles of similar small equipment replacements from 
» 
the industry of machinery and vehicles (sector 39). 
Total basic sector inputs to the agriculture sectors in Southern 
Peru for 1963 amounted to 611,2^ 7 thousand soles. 
Resource extraction sectors Output data for the resource 
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extraction sectors of fishing (sector 11) and forest products (sector 12) 
were obtained from (52). Annual output data and input structure data by 
departamentos for mining (sector 13) are available from the Industria 
Minera (3). Lack of support by some operating firms prevents complete 
allocation of inputs by sectors. For this reason, an additional row has 
been added to the flow matrix and termed undesignated basic inputs. 
Manufacturing sectors The most complete output and input flow 
data by sectors is found in the manufacturing sectors. Such information 
is required by law to be reported to the Banco Industrial del Peru by 
annual questionnaires (6). However, non-compliance of the law in report­
ing individual firm input material balance sheets as well as primary fac­
tor use and firm production data is punishable only by token fine assess­
ments. In general, very good response is shown by the firms since these 
data represent the basis of outlook reports published for the benefit 
of the entire industry. 
Manufacturing data has been greatly supplemented by the 1963 Census 
of Manufacturers (6l) which accounts for detailed sector output data for 
firms employing five or more persons. In general, output data of the 
manufacturing sectors as represented in Fig. 5.1 has been based on the 
1963 Census of Manufacturers. Input structure has been estimated using 
coefficients derived from the annual questionnaire data. Total manufac­
turing output has not been accounted for due to the lack of published 
information on firms with less than five employees, many of which would 
be classified as artesan type producers. It is estimated that firms with 
five or more employees account for $8.2 percent of total value of output. 
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At the same time, such firms account for only 8 k . 2  percent of the total 
number of persons employed in manufacturing (6l). The most that can be 
said about the manufacturing sectors as displayed in Fig. 5.1 is that it 
represents the modern industrial sectors of Peru. 
The importance of the prepared food industries (sectors l4-22) in 
Southern Peru is seen by the fact that of total manufacturing output of 
1,705,331 thousand soles, prepared food industries account for 6 j j , l k j  
thousand soles or 40 percent. In addition, interindustry requirements of 
all manufacturing sectors amounts to 806,779 thousand soles in Southern 
Peru for 1903 of which prepared food sectors represent 379,6^ 2 thousand 
soles or kj percent. 
Final demand allocation 
International trade Well documented information on foreign trade 
by port cities and interior check points are available in the government 
publication Estadistica del Comercio Exterior (5^ ). Sector aggregation 
for the year 1963 gives the results as shown in Fig. 5.1. Substantial 
international trade occurs directly from the port cities in Southern Peru, 
both with respect to imports as well as exports. Total international 
exports from Southern Peru in I963 amounted to 2,339,857 thousand soles 
of which minerals, wool, fishmeal and hulled coffee are the principal 
products. International imports, including capital goods amounted to 
1,127,337 thousand soles in 1963. Southern Peru is a large importer of 
cereal crops and manufactured goods of all types. 
Small quantities of internationally imported goods are reexported 
from Southern Peru in the Puno region where trade occurs across the 
Bolivian border. In addition, some goods are exported from Southern Peru 
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to other regions where they then enter the international markets. Export 
of high value minerals are an example. 
Regional domestic trade Information on flows of goods occurring 
between regions within Peru is still in a primitive state as it is in the 
U.S. By necessity, other means of determining Southern Peru excesses and 
deficets were used. Regional excesses in this case form part of the total 
export "base of Southern Peru. 
For this study, variations of the location quotient have been used 
in determining the domestic export "base of Southern Peru and the domestic 
import requirements of that region. The location quotient, which in 
essence compares the regional coefficient of the same sector activity to 
o^tal national activity, has been described by various authors (38,72,43). 
In general, such methods for determining regional exports and imports have 
been found inferior to methods of direct measurement of commodity flows 
(43). Precise measurement of commodity flows and monetary flows as were 
performed for Oskaloosa, Iowa appears infeasible for larger areas and 
financially impractical for underdeveloped countries (50). 
Value added has been used for this study as the measurement of sector 
activity as suggested by Leven (38) over the alternative of employment 
data. In this manner, regional differences in labor productivity have 
been eliminated. At the same time it must be assumed that regional dif­
ferences in demand patterns are insignificant. 
Using the above procedure and adjusting both regional and national 
data for international trade differences, domestic regional exports and 
imports for Southern Peru were estimated and appear in Fig. 5-1 for the 
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manufacturing sectors. General knowledge of Southern Peru verifies this 
region as an exporter of prepared milk products (sector 15), milling 
products (sector l8), "bakery products (sector 19), beverages (sector 23) 
and leather goods (sector 31). The location quotient considers only net 
flows by sectors and ignores intrasectoral excesses and deficents. Sig­
nificant domestic exports of sheep and alpaca woolen textiles to the Lima 
market are more than offset by imports of cotton and synthetic textiles 
to Southern Peru. As a consequence, Southern Peru is shown only as a net 
importer of domestic textiles (sector 25). 
Agriculture exports and imports were determined for Southern Peru by 
using per capita consumption data on a commodity basis. Total regional 
flows are estimated with the possibility of a region being both an export­
er and an importer of the same sector. 
Inventory change Net inventory data are available only for mining 
and manufacturing sectors (3,6). Such data include changes in stocks of 
the producing firms and not changes in stocks of wholesalers and other 
distributors. 
Household consumption, residentiary activity use and investment 
allocation Residual values determined by subtracting interindustry 
use and inventory change from total domestic use (total domestic output 
plus net trade) have been allocated to household consumption, residentiary 
activity use and investment allocation. Distribution between these three 
final demand components has been on a judgment basis sector by sector. 
Judgment has been based on available data on per capita consumptions, on 
requirements of the residentiary activities and on the nature of individual 
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commodities within sectors. 
Services 
Services, as an input in the production processes of the basic sec­
tors, include direct purchases from the residentiary sectors and market­
ing charges on purchased inputs from the basic sectors. Direct purchases 
from the residentiary sectors includes such items as electricity, mainte­
nance and other non-material purchases. Marketing charges is the difference 
between producers' value and purchasers' value for any designated input. 
Such charges include wholesale margins, retail margins, storage costs and 
transportation costs for moving the input from place of production to place 
of use. Data sources used in computing producers' price indices and pur­
chasers' price indices have been the following (57,52,68,7,3,$4,16,59,58, 
14). 
Primary factors of product ion 
Total value added is defined as total domestic output value minus 
the sum of all basic inputs and service charges. Total value added ad­
justed for depreciation costs is equal to net value added or payment to 
all primary factors of production. Depreciation costs for 1963 in 
Southern Peru have been computed assuming the rate of depreciation as 
given by the 1961 coefficient of depreciation to output value for the 
Republic as reported in Renta Nacional (h). 
No effort has been made to allocate total factor payments in the 
agriculture sectors to its various components of land, labor, capital and 
management. For mining and the manufacturing sectors, questionnaire data 
have been used to allocate net value added or factor payments to labor 
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in the form of wages and salaries and to management and rents which appear 
in Table 5.1. As the data show, differences in labor intensity and 
capital intensity exists between sectors. Mining (sector 13) is a very 
high capital intensive sector having a management and rent payment coeffi­
cient out of net value added of .8835 versus a labor payment coefficient 
of net value added of only .II65. However, another major sector, textiles 
(sector 25) has a labor payment coefficient of .53^ 0 versus a management 
and rent payment coefficient of .4660. 
Direct Requirements Matrix 
Interindustry sectors 
Fig. 5.2 represents the matrix of direct input requirements of the 
basic sectors per million soles of domestic output for Southern Peru in 
1963. Such coefficients determine the immediate needs of a sector in 
order to fulfill the requests of an added increase in output of that sec­
tor. For example, if fresh meat output (sector l) is increased by one 
million soles, the immediate request of this sector will be for 143,022 
soles of harvested forage production (sector 5) and 117 soles of cereal 
crop output (sector 6). In addition, mill products (sector 18) will be 
requested for 1,685 soles of output and prepared animal feeds (sector 22) 
of 2,903 soles. Purchases from the service sectors will amount to 70,258 
soles and after deducting 20,300 soles for depreciation, 761,715 soles 
are left for payment of primary factors of production. In the case of 
meat animals, a considerable portion of primary factor payments will be 
for grazing land in the form of land rents. 
As a second round of events, forage crops (sector 5) in order to 
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Factor payments in the mining and manufacturing sectors for 
labor and management and rents. Southern Peru 1963s thousands 
of soles 
Management 
Labor payment and rent payment 
Wages and coefficient of Management coefficient of 
salaries net value added and rent3 net value 
188,138 .1165 1,426,344 .8835 
535 .2691 1,453 .7309 
23,372 .2373 75,140 .7627 
312 .1956 1,283 .8044 
1,867 .5283 1,667 .4717 
13,U08 .4752 l4,808 .5248 
8,831 .4110 12,651 .5890 
3,951 .1647 20,031 .8353 
1,295 .4971 1,310 .5029 
7,022 .8999 781 .1001 
39,562 .2853 99,101 .7147 
49,236 .5340 42,958 .4660 
5,401 .7492 1,808 .2508 
3,749 .6914 1,673 .3086 
2,796 .5004 2,791 .4996 
477 .4686 542 .5314 
12,973 .6982 5,608 .3018 
14,437 .5038 14,222 .4962 
2,778 .4856 2,943 .5144 
28,012 .2918 67,971 .7082 
3,763 .4251 5,072 .5749 
180 .9231 15 .0769 
3,100 .4268 4,i64 .5732 
15,574 .5397 13,281 .4603 
469 .3307 949 .6693 
Basic sector direct Input requirements per million soles domestic output, southern Peru, 1963 
Fresh 
Sector meat 
Sector description 1 
Fresh meat 1 
Animal products 2 
Fresh milk 3 
Poultry & eggs 4 
Forage crops 5 143 ,022 
Cereals 6 117 
Tubers 7 
Fresh & dried veg. 8 
Fruits & nuts 9 
Industrial crops 10 
Total Agriculture 143 ,139 
Fresh fish 11 
Forest products 12 
Minerals 13 
Total Resource Extraction 
Prep, meat prod. 14 
Prep, milk prod. 15 
Preserved fruits & veg. 16 
Preserved fish 17 
Mill products 18 1 ,685 
Bakery products 19 
Sugar products 20 
Confectionery prod. 21 
Misc. prep, food 22 2 ,903 
Total Prepared Foods 4, ,588 
Beverage industry 23 
Total Prep. Food & Drink 4, ,588 
Textile industry 25 
Apparel & shoes 26 
Wood products 27 
Paper products 29 
Printing & publishing 30 
Leather industry 31 
Rubber products 32 
Chemical industry 33 
Flshmeal industry 34 
Petroleum industry 35 
Nonmet. mining Indus. 36 
Basic metals industry 37 
Fabricated met. Indus. 38 
Hach. & equipment 39 
Mise. indus. 40 
Total indus, (excl. F.&D.) 
Total indus, (incl. F .&D.) 4, 588 
Undeslg, basic inputs 
Total basic inputs 
Nonraaterial inputs 
Total services 
Total value added 
Depreciation 
Net value added 
Animal 
prod. 
2 
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Fresh & 
Fresh Poultry Forage Cereals Tubers dried Fruits 
milk & eggs crops veg. & nuts 
3 4 5 6 7 8 9 
Indus, 
crops 
10 
Fresh 
fish 
11 
Forest 
prod, 
12 
120 71,881 
143,140 143,144 71,881 
77,001 
304,000 
39,999 
39,999 
47,850 
77,001 304,000 39,999 39,999 47,850 
27,484 7,734 5,648 1,837 11,170 
27,484 7,734 5,648 1,837 11,170 
1,687 1,687 141,072 
4,590 4,589 378,062 
15,480 61,248 17,236 13,779 4,099 24,891 
3,080 
4,590 
1,986 4,955 2,477 
1,277 3,200 1,601 
18,743 69,404 21,314 
4,589 378,062 18,743 69,404 21,314 
7,432 
4,799 
4,955 
3,200 
7,432 
4,800 
147,727 147,730 147,733 449,943 18,743 173,889 333,048 
852,273 852,270 852,267 550,057 981,257 826,111 666,952 
70,258 70,259 70,255 91,266 22,487 90,532 46,809 
782,015 782,011 782,011 458,791 958,770 735,579 620,143 
20,300 20,299 20,298 20,296 20,302 20,300 20,299 
761,715 761,712 761,713 438,495 938,468 715,279 599,844 
26,010 12,254 37,123 
26,010 12,254 37,123 
71,657 54,091 96,142 
928,343 945,909 903,858 
51,238 34,433 43,488 
877,105 911,476 860,369 
20,300 20,299 20,299 
856,805 891,177 840,070 
3,080 
24,563 100,032 
27,643.100,032 
972,357 899,967 
27,605 50,016 
944,752 849,951 
5,897 5,976 
938,855 843,975 
Fig. 5.2 Basic sector direct input requirements per million soles domestic 
output. Southern Peru, 1963 
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Prep, Prep. Presvd Confec- Misc. 
Minerals meat milk fruit Presvd Mill Bakery Sugar tionery prep. Beverage 
prod. prod. & veg. fish prod. prod. prod. prod. food indus. 
13 14 15 16 17 18 19 20 21 22 23 
270,194 13,852 739 
223,935 72 15,617 
2,144 3,124 
313 631 546,752 33,288 67,302 
19 90 
75 162 
3 111,076 1,542 90 32,436 3,106 
62,089 18 301,809 61,143 33,474 
270,507 223,938 111,707 610,477 16,428 301,809 51,177 95,170 103,881 
273,989 
40,802 
2,209 
11,676 
947 
273,989 
2,213 
46 
20 
171 29,662 
3 
2,818 13 
2,818 41,055 44,494 
2,818 41,055 44,494 
10 
7,584 
5 1,225 
930 248,532 
252 
14 21,112 
739 
50,978 
948 330,421 
18 
948 330,439 
5 
41,951 
19,702 
2,403 
26 
119,414 498,562 
42,768 6,8 3 2 23,734 
16,579 
5,526 6,885 1,222 
206,391 512,305 24,955 
481 57,208 
206,872 512,305 82,163 
4,727 23,397 8 
539 
313 33,157 15,778 35,957 846 40,819 14,776 21,144 24,452 11,073 
12,650 
17,286 
2,936 
2,146 
813 
38,044 
38,044 
60,951 
98,995 
901,005 
31,167 
869,838 
172,232 
697,606 
33 
626 65,959 
939 11,330 
3,131 
313 
5,322 
8,140 
278,647 
721,353 
63,557 
657,796 
35,379 
622,417 
146,078 
7 
7 
256,580 
297,635 
10 
521,583 
478,417 
136,426 
341,990 
18,463 
323,527 
4,418 
7,573 
3,787 
135,374 
27,476 
56 16,428 
435 9,061 
166,930 
211,423 
323,130 
676,870 
117,072 
559,798 
56,485 
503,313 
245,532 
32,803 
341,768 
341,768 
615,757 
384,243 
89,367 
294,876 
47,172 
247,704 
106,243 
51 685 
43,344 
44,292 
654,768 
345,232 
179,127 
166,105 
34,275 
131,830 
173,236 
503,675 
342 
520,445 
479,555 
70,919 
408,636 
21,616 
387,020 
941 10,572 
'2,450 2,403 
2,500 
5,766 
14,218 29,262 
10,314 
7,518 7,449 
2,374 12,681 
35,393 39,884 
35,393 246,756 
337,203 297,934 
662,797 702,066 
36,062 40,605 
626,736 661,461 
33,166 26,429 
593,570 635,032 
1,978 
53 
84,303 
596,608 
691,778 
308,222 
61,829 
246,393 
33,157 
213,236 
23,577 
7,137 
206 
91,932 
174,095 
82 
278,059 
721,941 
110,681 
611,261 
40,899 
570,362 
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Furni­ Print­ Flsh- Nonmet, Basic Fabr. Mach. 
Textile Apparel Wood ture Paper ing & Leather Chemical meal mln. met. metal and Mise. 
indus. & shoes prod. indus. prod. publ. Indus. indus. Indus. , Indus. Indus. Indus. eqmt. Indus. 
25 26 27 28 29 30 31 33 34 36 37 38 39 40 
241 31 474 
294,177 308 ,773 
90,385 
384,804 308 ,804 474 
330,573 
428 7 ,193 139 
26,183 
428 7 ,193 330,712 26,183 
108 
159 1 ,725 5 ,332 
159 r ,833 5 ,332 
342 1.844 247 1.140 
159 342 1; ,833 1,844 247 5 ,332 1.140 
27.859 443 ,244 43,475 181 2, ,341 85.050 23 483 6.842 
1,487 42 123 1.739 35,106 148 3,421 209 458 ,373 166,881 1 ,001 11.119 111 ,300 558 
1,556 668 1,369 438; ,542 332,169 1: ,448 685 9,808 7 ,214 297 
66 83 15 186 
39: ,160 26, ,799 669 3,421 3 685 400 46 7, ,137 
69,524 3, ,006 8,644 2, ,083 13,866 68, ,815 6.956 28 4,702 31 ,141 2, ,714 2,851 
7,405 1, ,628 7, ,198 2,054 347 802 7, ,362 309.954 41,392 25,787 23,810 4, ,122 11, ,969 1,710 
856 2, ,079 316 232,825 502 1,710 
7 5,049 802 231 792 180,272 260 ,686 1 ,189 4,561 
293 6 ,137 31,408 3 ,481 2.108 78,499 40 ,640 21 ,132 11,403 
8,530 250 93,282 694 2,923 4, ,436 2,635 42,121 13,710 17,007 807 301 ,496 3,421 
21 3 ,799 1,190 585 9 ,992 669 79,247 
116,750 498 ,226 465 ,571 353,701 441, ,667 351,934 119, ,117 420,562 128,524 356,464 221,088 465 ,902 349 ,001 118,586 
116,909 498, ,226 465, ,571 354,044 441, ,667 351,934 120 ,949 422,406 128,524 356,712 221,088 471 ,234 349, ,001 119,726 
738 710 2,567 708 1,792 31 ,544 260 119,726 502,451 498, ,935 465 .571 357,039 441, ,667 351,934 437 ,654 424,672 459,236 382,894 221,088 502, ,778 349, ,261 
497,549 501, ,065 534.429 642,961 558, ,333 648,066 562, ,346 575,328 540,764 617,106 778,912 497 ,222 650, ,739 880,274 
131,561 176 ,972 242 ,367 141,977 162, ,153 134,937 105 ,471 215,840 48,282 122,451 64,626 136 ,751 94 ,304 38,769 
365,989 324 ,093 292 ,062 500,984 396 ,181 513,129 456 .875 359,488 492,482 494,655 714,286 360 ,471 556,435 841,505 
47,998 23, ,129 22 ,886 22,850 42, ,708 32,441 15,479 58,018 47,182 57,365 51,020 34 ,994 20, ,147 33,067 
317,991 300, ,964 269, ,176 478,134 353 ,473 480,688 441, ,396 301,470 445,300 437,290 663,266 325 ,477 536, .288 808,438 
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produce the required 143,022 soles of output for the fresh meat sector, 
will likewise purchase inputs from the chemical industry (sector 33) for 
fertilizers and from the fabricated metals industry (sector 38) and 
machinery and equipment industry (sector 39) for such input items as tools 
and small equipment. As a culmination to the successive rounds, total 
direct and indirect requirements of an increase in the final demand for 
fresh meat products are determined. Total direct and indirect require­
ments of an exogenous change in the final demand of any of the basic 
sectors is further explained in a later section. 
A further example of direct requirements is taken from the textile 
industry (sector 25). Per million soles output of this sector in Southern 
Peru, inputs of 29^ ,171 soles worth of wool from the animal products sec­
tor (sector 2) are required as well as 90,385 soles worth of products from 
the agricultural industrial sector (sector lO) in the form of raw cotton. 
Other quantities of inputs from other sectors are also required. The 
direct dependency of the textile industry on the agricultural sectors is 
seen by the fact that 384,8o4 soles worth of products are required per 
million soles output of textiles. 
Endogenous final demand 
Final demand components have been explained in equation (4.13a). 
Endogenously determined international imports are expressed by equation 
(4.26), domestic imports by equation (4.27) and residentiary use by equa­
tion (4.28). International and domestic imports are a direct linear 
function of sector domestic output. Sector inputs for residentiary sector 
use are a linear function of total basic sector output as explained by 
equation (4.28) or equation (4.28a). 
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In addition, international exports for some sectors have been assumed 
endogenously determined. Insignificant quantities or sector exports 
across international boundaries to Bolivia and Chile are assumed to be a 
linear function of total sector output of Southern Peru. In essence, the 
assumption here is that demand for a commodity in Bolivia or Chile is in­
creasing at the same rate as the output in Southern Peru is increasing or 
as demand for the same commodity is increasing on the Peru side of the 
boundary. 
TabSe 5»2 contains the endogenous final demand coefficients which 
are represented as the value of the endogenous variable required per 
million soles of domestic sector output. Sectors of small domestic output, 
therefore, may show large values of domestic or international imports such 
as exists for the basic metals industry (sector 37) which requires 
608,632,652 soles domestic imports and 2TT,190,^ 76 soles international 
imports per million soles of domestic output in Southern Peru. 
Coefficient of net value added 
Income generated per sector is described by equation (4.4) and 
equivalent to net value added as given in Fig. 5.1 and Fig. 5.2. Net 
value added as given in Fig. 5.2 shows the amount of income generated 
per million soles output of the respective sector. The net value added 
coefficient is used with the total direct and indirect requirements matrix 
in determining income generated per unit increase of exogenous final 
demand. 
As examples, net value added (or generated income) of the fresh meat 
sector (sector l) is 761,715 soles per million soles domestic output of 
7 
8 
9 
10 
11 
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15 
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28 
29 
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33 
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Endogenous final demand per million soles domestic output for 
Southern Peru, 1963 
Domestic International International Residentiary 
imports imports exports activity use 
550 
996 
10 
32,155 8,757 
217,489 5,032 
3,480 
9,266 8,765 
249,979 19,037 16,989 
53,745 4,128 
159,131 312 1,390 
24,618 1,013 
8 1,060 
343,770 155,291 
125,651 2,371 
6,046,387 7,573 
549,940 53,060 
38,293 
275,054 18,959 33,314 
3,423,594 89,140 240 
3,166,864 450,397 24,109 
9,358 362 
177,990 45,908 32,018 3,907 
2,607,231 234,083 2,463 911 
335,104 394,926 2,879 2,184 
759,007 11,810 238 
18,470,139 2,746,181 128,125 2,870 
536,464 12,366 259 2,144 
5,052 37,811 217 
1,566 
6,8o4,l84 3,060,125 26,664 3,942 
8,016 
2,894,080 594,585 50,436 9,430 
608,632,652 277,190,476 224,490 30,420 
1,918,407 1,624,518 102,608 953 
217,192 1,218,344 105,696 8,623 
7,182,440 4,965,222 755,986 1,180 
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that sector versus 697,606 soles net value added per million soles 
domestic output from mining (sector 13). 
Direct and Indirect Requirements Matrix 
Total basic sector interdependence has been defined as the S matrix 
in equation (4.31) or as the S' matrix in equation (4.31a). Derivation 
of the S matrix uses as its basis the direct requirements matrix of Fig. 
5.2 and the endogenous final demand coefficient components of Table 5*2. 
The domestic and international import coefficient vectors are expressed 
as diagonal matrices and the residentiary use activity coefficient vector 
has been expanded into "a matrix. Total direct and indirect requirements 
from an exogenous demand source are derived by the inversion of the 
augmented direct requirements matrix and represented by the S' matrix. 
The 8' matrix is given in the Appendix, Table 9.2. 
Sector income multipliers 
Interest in basic sector output stems from the fact that it meets 
demand requirements and it generates income. Using as a basis equation 
(4.50), a set of sector income multipliers can be derived, which, when 
multiplied by exogenous demand, such as international exports, will deter­
mine income generated from this exogenous source. Sector income multi­
pliers then are equal to the net value added vector of coefficients multi­
plied by the direct and indirect requirements matrix, S', and the residen­
tiary income multipliers. 
Basic sector income multipliers can be expressed equationally. 
Total regional income was defined previously by equation ( 4 .50): 
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= [Z Vj Z (1 + (4 + + =î + %ï)] 
" [J ^ \ " : ^33] (5-1) 
where, 
®lj '•^  i^j ®ijD °^ ijl J i^jk "*" 
and 
" • l '  I I  fljk %jB (1 - tk - Ab^ ) 
A change in regional income given a change in any one of the exogenous 
sources can now be defined as: 
H;;^  = 5''o JV ®io (5.2) 
where a change in domestic exports of the i^  ^sector has been used as an 
example. 
Table 5*3 contains the basic sector income multipliers assuming 
b = 1.3365 and Ab = 0. Using fresh meats (sector l) as an example for 
interpreting Table 5*3, each million soles increase in exogenous demand, 
such as regional household consumption or domestic exports, a total of 
908,31U soles basic sector income is generated. For mining (sector 13), 
a one million soles increase in exogenous demand creates T2T,04^  million 
soles of regional income. 
Total regional income generated from an increase in an exogenous 
source of final demand appears in the second column of income multipliers 
of Table 5-3 and includes income generated by the residentiary sectors as 
well as the basic sector. Using fresh meats again (sector l) as an 
i4o 
Table 5-3 Basic sector income multipliers and total sector income multi­
pliers for exogenous demand changes. Southern Peru, 1903 
Total basic sector 
Basic sector and residentiary sector 
Sector number income multipliers income multipliers 
1 .908314 2.122276 
2 1.027678 2.401170 
3 .832012 1.943996 
U .429706 1.004008 
5 1.334352 3.117713 
6 .856413 2.001009 
7 .861904 2.013839 
8 .892129 2.084459 
9 .747571 1.746700 
10 1.060952 2.478914 
11 1.016461 2.374961 
12 .850793 1.987878 
13 .727044 1.698738 
lU •523842 1.223957 
15 .304124 .710586 
l6 .071739 .167618 
17 .154526 .361050 
18 .334504 .781569 
19 .387123 .904513 
20 .495499 1.157733 
21 .139279 .325425 
22 .074130 .173205 
23 .599671 1.401131 
2h — —  
25 .4o48o4 .945825 
26 .093059 .217432 
27 .303050 .708076 
28 .273210 .638355 
29 .027476 .064198 
30 .343459 .802492 
31 .479007 1.119200 
32 —  —  — —  
33 .060613 .141622 
3k .446065 1.042231 
35 
36 .159977 .373786 
37 .001609 .003759 
38 .127043 .296836 
39 .405675 .947860 
ho .068212 .159377 
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example, each million soles increase in exogenous demand creates a total 
of 2,122,276 soles regional income. For mining (sector 13) total regional 
income generated from each million soles increase in final demand equals 
1,698,738 soles. The assumption here is that income generated from any-
basic sector has the same residentiary sector income multiplier. 
Projected Regional Household Consumption 
Expenditure elasticities of demand by sectors 
Cross section family budget survey data have been used to derive a 
set of expenditure elasticities of demand for this thesis. Primary source 
data were used in order to perform a suitable aggregation and obtain con­
sistency with the input-output model aggregation (32). The data have many 
limitations. However, the number of observations in the sample was not 
one of the limitations. One-fourth of the original sample was used, and, 
for the cities of Arequipa and Cuzco, this still gave l82 families as 
observations for the analysis. Quality control of the data is question­
able since total expenditures differed from total reported income by as 
much as 25 percent on some questionnaires. This type of information, 
however, represents a significant start on statistical data series in 
Peru. The present data now serves as the basis for deriving cost of 
living indices in several major cities of Peru. 
Cross section data itself has certain limitations in that changes in 
consumers preferences cannot be detected. Time series data on consumption 
is still unavailable on an adequate basis in Peru. Comparisons can be 
made for some food commodities where annual data are available for a five-
year period. An additional limitation of the proposed model is lack of 
ih2 
price and quantity interrelationships. Direct price elasticities of demand 
and cross price elasticities of demand are in general unavailable for Peru. 
Short term price fluctuations are not a limiting factor to this study 
although such fluctuations could very well have a bearing on income elasti­
cities estimated when using a single moment or single year, cross section 
data. But rather, what is more important in studying regional development, 
are long term price changes due to changing technologies on the supply 
side and the consequent shifting of the supply curve and its effects upon 
demand due to lower prices and product substitutions. Use of time series 
data will enable detection of such changes and adjust the corresponding 
elasticities (9). 
A simple linear form was used of the following type : 
Q. = a. + b. B (5.3) 
1 1 1  
where, 
"fcil 
= per capita expenditures on commodities of the i sector, 
B = average of the sum of the per capita expenditure budget 
and per capita reported income, and 
a. , b. = linear constraints. 1 1 
Since all expenditures were to be reported, including savings, and all 
earned income was reported and since it can be assumed that errors exist 
both with respect to expenditures and earnings, the independent variable 
was taken as the average of the sum of total expenditures and total earn­
ings. Table 5-^  gives the relevant statistics for equation (5-3). The 
expenditure elasticities were evaluated at the arithmetic means. 
Adjustments were made in a few cases to compensate for biases in an 
Ik3 
Table 5.U Estimates of per capita expenditures, expenditure elasticities of 
demand by sector and other relevant statistics for a sample of , 
182 families in Areguipa and Cuzco of Southern Peru, ISSk 
Average Expenditure 
per capita on income 
Sector expenditure regression standard 
number Sector description (soles) value Error 
1 Fresh meats 796 .1297 .01102. 
2 Animal sub-products 
3 Fresh milk 114 .0394 .00498 
4 Poultry and eggs 38 .0179 .00209 
6 Cereals 174 .0301 .00296 
7 Tubers 273 .0262 .00378 
8 Fresh and dried vg. 247 .o4o6 .00340 
9 Fruits and nuts 121. .0378 .00293 
10 Industrial crops 
Total agriculture 1762 .3217 .01540 
11 Fresh fish 42 .0172 .00301 
12 Forest products 10 -.0014 .00127 
13 Mining 
l4 Prepared meat prod. 17 .0049 .00137 
15 Prepared milk prod. 96 .0310 .00396 
16 Pres. fruits and veg. 5 .0017 .00076 
17 Pres. fish prod. 4 .0017 .00064 
18 Milling products 24 .0025 .00117 
19 Bakery products 246 .0336 .00331 
20 Sugar refining 115 .0165 .00149 
21 Confectionary prod. 14 .0027 .00088 
22 Misc. prep, foods 167 .0315 .00280 
Total prep, foods 689 .1260 .00692 
23 Beverage indus. 100 .0195 .00412 
24 Tobacco indus. 33 .0088 .00244 
25 Textile indus. 102. .0204 .00291 
26 Apparel and shoes 424 .0776 .00728 
28 Furniture indus. 4o .0153 .00117 
29 Paper prod, indus. 4 .0014 .00027 
30 Printing and publis. 66 .0145 .00246 
31 Leather indus. 2 .0007 .00015 
33 Chemical indus. 280 .0650 .00438 
35 Petroleum indus. 93 .0121 .00222 
36 Non-met. mineral indus. 19 .0043 .00054 
38 Fabricated metal indus. 37 .0082 .00093 
39 Mach., vehicles and equip. 39 .0153 .00314 
ho Misc. indus. 32 .0109 .00103 
Total indus, (excl. prep, foods) 1272 .2741 .01224 
Total indus, (incl. prep, foods) 1961 .4000. 
.01386 
Total basic inputs 3774 .7375 .01723 
Total services 579 .2624 .01723 
Total expenditures 4353 
1, expenditure elasticities of 
statistics for a sample of 
if Southern Peru, 19^ 4 
Average Expenditure Expenditure Adjusted 
per capita on income Correlation elasticity expenditure 
expenditure regression standard coefficient of elasticity 
(soles) value Error I'j." demand of demand 
796 .1297 .01102. .66 .71 .71 
114 .0394 .00498 .51 1.50 
. 20 
1.50 
38 .0179 .00209 .54 2.05 2.05 
174 .0301 .00296 . 60 .75 .75 
273 .0262 .00378 .46 .42 .42 
2kT .o4o6 .00340 .66 .72 .72 
121. .0378 .00293 .69 1.36 1.06 
1762 .3217 .01540 .84 .79 
. 20 
h2 .0172 .00301 .39 1.78 .75 
10 -.0014 .00127 .08 .00 
.00 
17 .0049 .00137 .26 1.25 1.25 
96 .0310 .00396 .50 . l.4i i.4i 
5 .0017 .00076 .17 1.48 1.48 
U .0017 .00064 .19 1.85 1.85 
2h .0025 .00117 .15 .45 .45 
2k6 .0336 .00331 .60 .59 .59 
115 .0165 .00149 .63 .62 .62 
14 .0027 .00088 .22 .84 .84 
167 .0315 .00280 .64 .82 .82 
689 .1260 .00692 .81 .80 
100 .0195 .00412 .33 .85 .85 
33 .0088 . .00244 .26 1.16 1.16 
102. , .0204 .00291 .46 .87 .87 
424 .0776 .00728 .62 .80 .80 
4o .0153 .00117 .70 1.66 1.66 
4 .0014 .00027 .35 1.52 1.52 
66 .0145 .00246 .40 .96 .96 
2 .0007 .00015 .34 1.52 1.52 
280 .0650 .00438 .74 1.01. 1.01. 
93 .0121 .00222 .38 .45 .45 
19 .0043 .00054 .51 .99 .99 
37 .0082 .00093 .55 .96 .96 
39 .0153 .00314 .34 1.71 1.71 
32 .0109 .00103 .59 1.48 1.48 
1272 .2741 .01224 .86 .94 
1961 .4000. .01386 .91 .89 
3774 .7375 .01723 .95 .85 
579 .2624 .01723 .75 1.97 1.97 
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all urban sample of consumers. Data were unavailable for consumers resid­
ing in the rural areas. As an example, the expernditure elasticity for 
the consumption of fresh fish has been reduced substantially to compensate 
for large quantities consumed in the rural areas that undoubtedly do not 
flow through an organized market-place. It is quite true that for the 
urban population fresh fish represents a luxury consumer good. For this 
reason, the sample data have given a high expenditure elasticity of I.78. 
Viewing the per capita expenditure data, over 57 percent of total 
expenditures or total income is used for the purchase of food items. In­
cluding beverages, this figure almost approaches 60 percent. This repre­
sents a substantial portion of the family budget but has not yet accounted 
for other necessities such as clothing, fuel and rent. 
The fact that, in general, agricultural products have lower expendi­
ture elasticities than manufactured goods and services is not surprising, 
but rather, that agricultural products have elasticities as high as the 
data indicate is more astonishing. Potatoes (sector 7) have an expendi­
ture elasticity of .42 and flour products (sector I8) have an elasticity 
of .4$. This is in contrast to the U.S. where such products have almost 
a zero income elasticity. All this indicates that, for some time, in­
creased incomes in Peru will necessitate proportionally increased produc­
tion of food commodities. Assuming a 2.5 percent growth rate in per 
capita incomes and population increases of 2.25 percent annually, expan­
sion of potato production alone must increase at a rate of 3.3 percent 
per year for Peru. 
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Projected regional consumption for alternative situations 
Consumption by households in Southern Peru of commodities entering 
the final demand portion of the flow matrix given in Fig. 5*1 are project­
ed for the years 1970, 1975 and 198O assuming three specified rates of 
regional per capita income growth. Equation (4.52) of the previous 
chapter is used as the accumulative form for projecting household consump­
tion: 
cj = (1 + + d. . (5.M 
Table 5*5 contains the results of eq.uation (5-4) for a number of 
alternative situations. Three different situations are assumed for 19705 
two different situations to continue to 1975 and two different situations 
to continue until 1980. Column (2) of Table 5-5 assumes that population 
is increasing at the 19^ 0 to 1961 rate of 1.13 percent annually to 1970 
and at the per capita income rate of 3.6 percent which assumes regional 
income convergence by 1990 when national per capita income increases at 
a rate of 2.5 percent. Columns (3) and {k) assume the same national rate 
of per capiita income of 2.5 percent but assume the expected rate of popu­
lation increase of 1.64 percent with column (3) assuming regional conver­
gence by 1985 and column (U) assuming regional convergence by 1990 with 
the corresponding regional per capita income growth rates of 3.6 and 3.8 
percent annually. Columns (5) and (6) carry consumption on to 1975 under 
the same conditions as for columns (3) and (4) except that with income 
approaching the national norm, the population growth rates increas to I.78 
and 1.82 percent respectively. And finally, projection to 198O is given 
in columns (7) and (8) under the same conditions but with still higher 
ihS 
Table 5*5 SouthemPeru household consumption out of final demand, by 
sector, for alternative situations, 1970, 1975 and 198O, 
thousands of soles at I963 prices 
Sector Alternative 
number situations 
Consumption 
1963^  
Consumption 
1970° 
Consumption 
1970 
Consumption 
1970 
(1) (2) 
f 
(3) 
e 
(4) 
1 477,270 614,894 636,382 642,478 
2 27,485 31,248 32,360 32,448 
3 139,844 217,743 225,146 229,599 
U 22,306 39,510 40,828 41,915 
6 485,268 631,302 653,332 659,936 
7 476,340 571,727 591,912 595,296 
8 420,921 543,618 562,608 568,072 
9 359,722 418,887 433,346 439,482 
10 169,277 192,451 199,299 199,846 
11 64,045 83,318 86,226 87,097 
12 7,025 7,600 7,872 7,872 
13 5,272 5,703 5,908 5,908 
l4 2,288 3,357 3,472 3,530 
15 53,161 81,027 83,791 85,353 
16 20,463 31,711 32,790 33,431 
17 : 10,148 17,156 17,733 18,161 
18 78,979 95,495 98,863 99,468 
19 32,237 40,336 41,752 42,086 
20 4.0,926 51,585 53,393 53,841 
21 18,715 24,884 25,749 26,040 
22 161,243 213,356 220,783 223,218 
23 104,979 139,920 144,786 i46,44o 
24 16,462 23,640 24,453 24,831 
25 286,405 383,583 396,912 401,548 
26 66,773 87,927 90,990 91,969 
28 17,437 28,194 29,148 29,783 
29 5,845 9,144 9,455 9,644 
30 40,752 55,777 57,710 58,452 
31 15,891 24,860 25,705 26,220 
33 21,407 29,655 30,680 31,095 
35 27,983 33,835 35,028 35,242 
36 4,042 5,572 5,765 5,842 
38 7,758 10,618 10,986 11,128 
39 17,558 28,726 29,696 30,361 
ho 9.613 14,897 15,404 15,705. 
S^ee Table 4.1 for explanations of the alternative situations. 
A^ctual consumption in I963 (See Fig. 5>l) 
P^rojected consumption assuming rate of population growth as existed 
between 1940-196l and regional per capita income growth of 3.6 percent. 
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Table 5-5 (Continued) 
Sector Consumption Consumption Consumption Consumption 
number 1975 1975 1980 1980 
f e f è 
(5) (6) (7) (8) 
1 786,840 801,332 977,543 1,004,250 
2 36,612 36,856 41,625 42,066 
3 318,443 329,925 452,506 476,296 
4 63,281 66,317 98,532 105,403 
6 813,387 829,110 1,017,510 1,046,633 
7 695,967 704,159 822,284 836,963 
8 696,826 709,819 867,208 891,183 
9 568,944 583,919 750,518 779,496 
10 225,488 226,991 256,364 259,081 
11 107,350 109,425 134,290 138,133 
12 8,598 8,615 9,437 9,475 
13 6,453 6,465 7,082 7,110 
14 4,708 4,852 6,4l4 6,701 
15 116,731 120,711 163,385 171,513 
l6 46,222 47,869 65,462 68,862 
17 26,590 27,751 40,056 42,601 
18 116,851 118,307 138,781 141,396 
19 50,563 51,356 61,530 62,971 
20 64,998 66,062 79,507 81,446 
21 32,558 33,253 41,363 42,667 
22 278,201 284,021 352,230 363,111 
23 183,383 187,344 233,380 240,816 
24 32,656 33,589 43,817 45,649 
25 504,450 515,568 644,186 665,117 
26 114,260 116,598 144,168 148,528 
28 42,346 44,021 61,806 65,367 
29 13,418 13,907 19,130 20,148 
30 74,485 76,278 96,594 100,014 
31 36,479 37,810 52,011 54,778 
33 39,938 40,945 52,237 54,170 
35 4i,40l 41,917 49,172 50,098 
36 7,479 7,664 9,749 10,104 
38 l4,l8o 14,521 18,389 19,O4O 
39 43,503 45,272 64,027 67,815 
4o 21,714 22,488 30,752 32,350 
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population growth rates of 1.88 and 1.92 percent annually. Additional 
alternative situations are given in the Appendix Table 9-3 of this thesis. 
Projected Export Demand 
Growth of international exports 
Major exports of Southern Peru going to international markets are 
shown in the final demand component of the flow matrix of Fig. 5'1* These 
exports are summarized in Table 5.6 by sector and by individual commodity 
to facilitate the following discussion. 
Table 5-6 Major international exports from Southern Peru, by sector and 
by commodity, 1963 
Producers' Sector 
Sector Wo. Commodity Value (El/1,000) Total (s/1,000) 
2 sheep wool 47,169 
alpaca wool 178,052 
hides 1,599 226,820 
10 cotton 3,906 
coca 7,972 
other 4,873 16,751 
13 copper 1,639,052 
1,769,165 other minerals 130,113 
IT canned fish 12,639 12,639 
18 milled coffee 76,028 76,028 
3 h  fishmeal 188,715 
fish oil 8,508 197,223 
Total 2,339,857 
Data on international exports of all Peru for the period 1950-65 are 
contained in Table 9.h of the Appendix. Value and quantity relationships 
over time have also been plotted for some commodities and are given in 
Figs. 9-1 to 9*5 in the Appendix. Growth rates have been estimated on 
both quantity data and value data (dollars) with the following exponential 
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form: 
i 
where, 
= export value of the sector in time t, 
E° = expected initial export level of the i^  ^sector, 
= rate of export growth of the i^  ^sector, 
t = time, 1950-1965-
Table 5-T contains the statistics of equation (5-5) 
Table 5-7 Growth rates of some major international exports, Peru, 
1950-65 
Quantity Value 
Sector Growth Standard Growth Standard 
ISTo. Commodity Rate {%) Error Rate {%) Error 
2 Wool 0.82 .01219 0.53 .01255 
10 Cotton 3.81 .00638 1.62 .00612 
13 Copper 
1950-1959 7.16 .00809 8.99 .02510 
1960-1965 -0.06 .01846 3.19 .02681 
18 Cleaned coffee 24.22 .Ol64l 20.35 .01775 
3k Fish & fish 
products 33.93 .01801 25.49 .01121 
13 Silver 7.18 .00442 10.43 .00466 
As Table 5-7 shows, Peru has enjoyed very favorable growth of some export 
commodities. At the same time, volatile international exports are a major 
source of instability of the economy. Cotton and sugar prices, reflecting 
world supply and demand conditions, have dropped substantially in the last 
few years. Although cotton has had a quantity growth rate in exports of 
3.81 percent, value of cotton exports has increased only 1.62 percent per 
year. This is a direct reflection of lower cotton prices over the 1950 
= E. 
Yit 
(5.5) 
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to 1965 period. Cotton prices for international trade in Peru declined 
from a high of $1368 per metric ton in 1951 to $755 per metric ton in 
1965. 
New resource discoveries and changing technologies also create wide 
variances in the export field. New discoveries of copper in the Southern 
copper mines increased export quantities of copper from 48.9 thousand 
metric tons in 1959 to I98.8 thousand metric tons in I961 or an increase 
of 307 percent. Prior to 1959, copper exports by quantity were increasing 
at a rate of 7-16 percent a year but since I96O have not gained at all. 
Rising copper prices have increased the growth rate in value terms to 
3.19 percent since I960. 
Discovery of uses for fish meal and fish oil has increased the value 
of exports from fish and fish products from 20.7 million dollars in 1958 
to 186.5 million dollars in I965 for Peru. Additional changes in techno­
logy may reverse this trend or additional new uses may continue such a 
trend. (New methods for processing fish products into protein for human 
consumption could revolutionize this industry and provide cheap protein 
for low income countries.) Supply of fishmeal for fertilizer and live­
stock feed is increasing faster than world demand as evidenced by the 
difference in the quantity growth rate, 33-93 percent, versus the value 
growth rate, 25.49 percent. 
Colonization in the Selva has created a great surge in the exporting 
of coffee. Favorable coffee prices in 1964 and 1965 have aided in the 
value expansion of this export crop. World supply conditions can very 
easily change this trend as has occurred in the past. With continued 
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emphasis on colonization in Peru, the supply of coffee will probably in­
crease. A significant factor in the supply expansion has been the in­
creased demand within Peru. Local demand has increased at an annual 
quantity rate of 30 percent from 1959 to 1963 due to import substitutions 
or domestic for foreign production. 
Wool exports have been in a stationary state. Little change has 
occurred in the sixteen year period 1950-65 although quantity exports were 
down in I965• Wool prices were very favorable in I965 at about 22 percent 
above the 1950-65 period average. Uncertainty with regards to the 
agrarian reform law has probably contributed substantially to the near 
stationary state of this commodity. With 'continued favorable wool prices 
and government sponsored credit programs to small operators along with 
technical assistance, incentives should be sufficient to expand exports 
of this commodity. Although Australia has taken the lions share of world 
supply increases of sheep wool, Peru practically has a world monopoly on 
alpaca wool. 
Production and exporting of canned fish has been reduced substantially 
for the Republic of Peru. Production of 23,312 metric tons of canned fish 
in i960 has reduced to 16,548 metric tons in 1963 (T, page 77)- At the 
same time, exports have declined from 15,423 metric tons to 12,873. 
Reasons for this reduction have been attributed to (l) higher returns for 
bringing in anchoveta for the processing of fishmeal, (2) high costs of 
tin for packaging and (3) increased competition from the Japanese in pro­
viding canned fish (7, page 76). In any case, the number of establish­
ments canning ocean fish reduced from 69 in 1953 to only 5 in I963. 
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Southern Peru, however, has reopened one or two canning factories for the 
processing of mountain trout and from a production of 6?.2 metric tons in 
1963, has exported 1+0.7 tons. 
The last major international export from Southern Peru is coca. Coca 
is a herb grown in the low mountain ranges and, when exported to the U.S., 
is used for the extraction of medicinal cocain. However, the Peruvian 
government is discouraging production of coca because of deleterious 
effects on the health of the Indians who use the leaves for mastication. 
Production and consumption of this product has steadily been decreasing 
in Peru. 
Prediction of future international export levels for Peru is a diffi­
cult process because of changes in world supply and demand conditions and 
because of new resource discoveries in a primary resource exporting 
country. But in view of the lack of studies for export projections, some 
growth rates are assumed for this thesis. 
Using FAO world production statistics (18), growth rates for the 
production of wool, cotton and coffee were estimated using a function 
similar to (5.5)• Statistics for this function appear in Table 
Table 5.8 Rates of increase in world production for wool, cotton and 
coffee 
Commodity Period 
Quantity rate 
of increase {%) 
Standard 
Error 
Wool 
Cotton 
Coffee 
1954-63 
1952-63 
1952-63 
2.55 
3.72 
6.00 
.00252 
.00592 
.00950 
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For Southern Peru, little change is expected in the rate of increase of 
wool exports from the 1950-65 rate. Exports of wool are assumed to in­
crease at the rate of O.6O percent per year. By 1970 most of the uncer­
tainty of the agrarian reform law should have disappeared and with techni­
cal assistance provided to small operators, this rate is expected to in­
crease to 1.50 percent. By 198O the most logical rate of expansion would 
be the rate at which world supply and demand has been increasing, assum­
ing no existing exporting country has a particular comparative advantage 
in wool production. The assumed rate is 2.0 percent, allowing for in­
creased productivity on the supply side and the consequent price effect 
on the 2.5 percent rate of increase in quantity. Table 5.9 has the 
assumed rates and projected export levels for wool. 
Cotton is used as the typical export crop from sector 10 of the in­
dustrial crops. Even though a small quantity appears to be leaving the 
port cities of the South, substantial quantities of cotton are produced 
and are shown in regional exports to be internally used or re-exported. 
Peru has been increasing its quantity exports slightly faster than world 
supplies have been increasing. However, export values have been increas­
ing less than half as fast. It is assumed that little change occurs in 
the value rate by 1970. It is assumed that world demand increases will 
raise this level to 2.25 percent by 1975 and to 2.75 percent by I98O. 
Data on projected cotton exports for Southern Peru are also in Table 5•9' 
Coffee exports in physical quantities can only increase in Peru since 
there are over 21,000 hectares of young growing coffee plants or about 25 
percent of the total area already in production. The problem will be 
Table 5*9 Projected international exports for Southern Peru, 1970, 1975 and 1980, thousands of 
soles 
Export Projected 1970 Projected 1975 Projected 198O 
Sector Major level Raté 1963-70 Rate 1970-75 Rate 1975-80 
No. Commodity 1963 % level % level % level 
2 Wool 226,820 0.60 236,505 1.50 254,763 2.00 281,284 
10 Cotton 16,751 1.75 18,914 2.25 21,138 2.75 24,207 
18 Coffee 76,028 20,00 2T2,!+2l+ 12.00 480,120 6.00 642,497 
13 Copper 1,760,165 3.00 2,175,896 3.00 2,522,516 3.00 2,924,353 
3U Fishmeal 197,223 10.00 384,328 3.00 445,551 3.00 516,527 
17 Canned fish 12,639 3.00 15,545 5.00 19,840 5.00 25,322 
155 
centered on world supplies and their consequent effects on world prices. 
Coffee prices slipped slightly in 1965 from the 6 year high point in 
196k. With world production increasing at a 6.0 percent rate since 1952 
it is possible that prices could fall. Peru has few alternatives in the 
way of export crops for its new colonization programs unless emphasis is 
shifted to domestic needs such as meat production. For these reasons it 
is assumed that large increases will continue to occur in the export of 
coffee. The assumed rate for 1975 is 12 percent and for I98O it is 
assumed at the world level of 6 percent. 
Increased export value of copper will come mainly from rising copper 
prices. Southern Peru already has the large increase due to a new copper 
field and has not increased output since i960. It is assumed that mineral 
exports will expand at a constant rate of 3 percent through the 198O 
period. Discoveries of iron ore in Areguipa or other new mineral dis­
coveries could bring another new thrust in the South as copper has done, 
in which case resource transfers to the South could be diminished. Pro­
jected mineral export levels are given in Table 5.9-
The largest unknown in Peru's export base is fishmeal. Speculation 
arises that Peru has reached the biological limit in extracting anchoveta 
for its fishmeal industry, and, some would speculate that it has surpassed 
the biologically feasible limit, in which case total catch could be re­
duced substantially. Quantity of the catch changed little in 1965 from 
the 1964 level although higher prices increased total export value by 20 
million dollars. One thing is certain, the industry cannot continue to 
expand at the rate it has the last 8 years. Because of the large increase 
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already shown by the I963-65 data and because Southern Peru was late in 
joining the surge of the fishmeal industry, it is assumed that growth 
will occur at a 10 percent rate until 1970. It is doubtful that total 
fishmeal exports for Peru could grow at that rate. After 1970 it is 
assumed fishmeal exports will increase at a 3 percent rate. 
Fish for canning should have a direct opposite trend than the fish­
meal industry. With excess capacity in the ability to catch fish, Peru 
could very well turn its resources into production of quality fish. At 
the present time this is infeasible as the data have shown. Because of 
the diversity of the Southern Peru processed fish industry, it is assumed 
that exports are increasing at a 3 percent rate rather than declining as 
is the case for the Republic. It is assumed that exports will increase 
to a 5 percent rate for 1975 and 198O because of the excess capacity 
factor. 
Growth of regional exports 
Although domestic exports of Southern Peru are substantially lower 
than its international exports, 1,351 million soles versus 2,3^ 0 million 
soles, domestic exports can play a vital role in the development of 
Southern Peru. In addition to providing more stability to the Southern 
economy than exists with international exports, domestic exports can be 
influenced more by policies of the national government. 
Estimates of major regional exports from Southern Peru are given in 
Table 5-10 by sector. Agriculture, fishing, mining and related products 
constitutes 100 percent of Southern Peru's regional exports. Agriculture 
and related products account for about 77 percent of total regional 
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Table $.10 Major domestic exports from Southern Peru, by sector, 1963 
Sector Producers' 
No. Sector description value (2/1,000) 
1 fresh meat products 147,293 
8 fresh and dried vegetables T2,593 
9 fruits and nuts 96,171 
10 industrial crops 228,452 
11 fresh fish 43,388 
13 mining 263,306 
lU prepared meat products 727 
15 prepared milk products 266,850 
16 preserved fruits and vegetables 1,411 
18 milling products 47,452 
19 bakery products 17,744 
23 beverage industry 117,621 
31 leather industry 45,277 
34 fishmeal industry 2,240 
Total 1,350,525 
exports. Therefore, national policy concerning food commodities is 
vitally important to the economy of SouthernPeru. 
Regional share allocation of food commodities is given in Table 5.11. 
National demand. Southern Peru's share of national supply and the net 
import share of national supply, all for 19^ 3> are given in the first 
three columns using data from (52). Net import shares of national supply 
increases were estimated by the following formulation: 
M. = a. + *s. S. (5.6) 
1  1  m i l  
where, 
= physical imports of the i^  ^food commodity, 
"th S^  = national physical supply of the i food commodity, and 
*s^  = import share of national supply. 
Data used for equation (5.6) covered the years 1959 to 1963. Import 
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Table 5.11 Southern Peru and net national import share allocation 
national supply and projected shares out of increased ] 
supply, selected Southern Peru export commodities 
Regional Net Net 
proportion import impo; 
of share of share 
National national national natioj 
Sector demand supply supply supp: 
number Commodity in 1963 in 1963 in 1963 incre: 
0^ 0 0 
*s^  D. s. s. 1 r 1 m 1 m 1 
1 Meat (M.T.) 206,576 0.27 0.19 0.7: 
6 Cereals (M.T.) 1,^06,658 0.20 0.28 oM 
3 Milk (M.T.) 667,667 0.18 0.25 0.36 
8 Truck crops 
(M.T.) 1,036,418 0.26 — — — — 
9 Olives (M.T.) 16,267 0.51 0.06 0.0: 
9 Grapes (M.T.) 62,151 0.17 o.o4 0.05 
9 Fruits (M.T.) 1,271,090 0.11 0.02 0.0: 
10 Cocoa (M.T.) 7,622 0.27 0.09 O.Oi) 
2 Hides (Units) 891,501 0.28 0.22 0.26 
R^emaining national production shares are allocated hy regions 
in 1963. 
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d net national import share allocation of initial 
and projected shares out of increased national 
, Southern Peru export commodities 
Regional 
proportion 
of 
national 
supply 
in 1963 
o 
r^ i 
Net 
import 
share of 
national 
supply 
in 1963 
o 
m=i 
Net 
import 
share of 
national 
supply 
increase 
standard 
error of 
Regional 
share of 
national 
supply 
increase 
Rate of physical 
increase 
in 
national 
demand 
(^ ) 
i^ 
0.27 0.19 0.73 .19866 0.09 4.84 
36,658 0.20 0.28 0.42 .10334 0.16 1.58 
57,667 0.18 0.25 0.36 .05821 0.15 6.64 
36,418 0.26 0.26 6.63 
16,267 0.51 0.06 0.03 .01830 0.52 36.49 
52,151 0.17 o.o4 0.05 .02008 0.17 8.60 
ri,o9o 0.11 0.02 0.03 .00627 0.11 15.91 
7,622 0.27 0.09 o.o4 .07767 0.29 12.01 
)1,501 0.28 0.22 0.26 .06778 0.24 15.45 
Luction shares are allocated hy regional proportions 
•d 
if 
Regional 
share of 
national 
supply 
increase 
r^ i 
Rate of physical 
increase 
in 
national 
demand 
(%) 
Yi 
Standard 
error of 
i^ 
Rate of value 
increase in 
national 
demand 
(%) 
Standard 
error of 
Y. X 
0.09 4.84 .01684 9.76 .01089 
0.16 1.58 .02228 1.95 .00545 
0.15 6.64 .02046 3.50 .00760 
0.26 6.63 .01050 4.98 .03930 
0.52 36.49 .10168 39.54 .09118 
O.IT 8.60 .01995 30.56 .05470 
0.11 15.91 .03322 15.07 .03609 
0.29 12.01 .04191 i.4o .04691 
0.2k 15.45 .17073 9.75 .04682 
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shares out of national supply increases can be compared with base year, 
1963, import shares in Table 5.11. Southern Peru's regional shares of 
national supply increases have been computed assuming proportional to 
base year regional shares for the remaining portion of national supply 
increases after import shares have been subtracted. In most cases, net 
import shares of increased national supply have been larger than base 
year shares. On the other hand, shares of national supply increases going 
to Southern Peru are lower than base year shares indicating declining 
shares of national supply being allocated to this region. Fresh meat, 
as an example, shows that the net import share of national supply increase 
is .73 versus only .09 for Southern Peru. This is in contrast to the 
base year shares of .19 and .27 respectively. 
Rate of increase in national demand for specified food commodities 
has been estimated both with respect to physical quantities and by value 
with the use of an exponential function: 
t Y.t 
D. = e (5.7) 
where, 
D_. = national demand for the i^  ^food commodity, 
Y. = rate of increase in national demand for the i^  ^1 
food commodity, and 
t = time, 1959 to 1963. 
Results of equation (5.7) are given in Table 5-11- Growth rates of 
national demand in value terms have been estimated using deflated values. 
Several pieces of information are available now on which to make 
some judgments as to the expected rate of growth of regional exports from 
i6o 
Southern Peru. Several inconsistencies appear in the data and undoubtedly 
reflect the nature of the data. Also, insufficient number of observations 
does not permit much confidence in cases of extreme variances. Increases 
in national demand of agricultural commodities in Table 5-12 are based on 
5 years observations. Increases in national output of the manufacturing 
sectors in Table 2.22 and restated in Table 5.12 are based on 4 years 
observations. 
Regional exports are derived as shares of national supply or are 
projected to increase as national supply increases and are given in Tables 
5.12, 5.13, 5*1^  and 5.15- Exports from sectors of changing regional 
shares are estimated using equation (4.54). Exports from sectors with 
rather constant regional shares are projected assuming the rate of in­
crease of national supply or demand. 
Sector 1 of fresh meat has shown a consistency in the physical in­
crease in demand of 4.8U percent and the expenditure elasticity of demand 
of U.03 percent. However, value increase in demand has been increasing 
more rapidly due to rising meat prices and is at a 9-76 percent level. 
The 4.84 percent rate is judged to be a feasible rate of increase and more 
in line with the elasticity rate. This rate is assumed to continue 
through 1980.. 
Cattle hides of sector 2 are compared with leather products of sector 
31. The export commodity from Southern Peru is in the form of cured 
leather and some garments. In light of the 4.84 percent expansion of 
fresh meat, it is doubtful that a by-product of the meat industry could 
be expanding at a 15 percent rate, especially since there is a much lower 
i6i 
Table $.12 Growth in national demand for specified commoditi 
projected to 1970,, 1975 and 1980 . 
Rate of increase in nat 
specified sect 
Agricultural : Ma 
Sector Sector commodities Value 
number description 1959-1963 
1 Fresh meat 9.76 
2 Cattle hides 15.45 9.75 
31 Leather prod. 
6 Cereals & equivalent 1.58 1.95 
3 Fresh milk and 
equivalent 6.64 3.50 
15 Milk products 
8 Fresh and dried 
vegetables 6.63 4.98 
9 Fruits and nuts 15.91 15.07 
14 Prepared meats 
l6 Pres. fruits and veg. 
19 Bakery products 
23 Beverage indus. 
P^opulation growth at 2.25 percent and per capita income 
2.5 percent. 
i6i 
,nd for specified commodities in Peru and 
: and I98O . 
Rate of increase in national demand for 
specified sectors {%) 
ricultural Manufacturing Using expenditure"* Assumed 
mmodities Value sectors elasticities rate 
959-1963 1960-1963 1963-1970 
4.84 9.76 4.03 4.84 
15.45 9.75 
3.30 6.05 4.00 
1.58 1.95 3.50 3.25 
6.64 3.50 7.37 
7.24 5.77 7.24. 
6.63 4.98 4.05 4.05, 
15.91 15.07 5.50 7.00 
1.63 5.37 3.00 . 
-7.52 5.95 3.00 . 
-0.71 3.73 3.73 
9.40 4.37 7.00 
:ent and per capita income growth at 
.ci 
03 
05 
50 
37 
77 
05 
50 
37 
95 
73 
37 
Assumed 
rate 
1963-1970 
Projected rate of 
national demand growth {%) 
1971-1975 1976-1980 
4.84 
4.00 
3 .25  
7.24 
4.05, 
7.00 
3.00 
3.00 
3.73 
7.00 
4.84 
4.50 
3.25 
7.00, 
4.05 
5.50 
5.37 
5.95 
3.73 
7.00 
4.84 
4.50 
3.25 
6.00 
4. 05  
5.50 
5.37 
5.95 
3 .73  
7.00 
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net import share of the increase of national supply. The national manu­
facturing sector of leather products (sector 31) has "been expanding at a 
3.3 percent rate. This rate, however, does not necessarily coincide with 
the rate of national demand since imports and exports have not been com­
pensated for. Import snares of cattle hides and their eq^ uivalent in 
leather products are increasing slightly, as seen by the initial period 
share of 0.22 versus the increased supply share of 0.26. The assumed rate 
of U.O percent then is somewhat above the 3.3 percent rate but less than 
the expenditure elasticity rate of 6.05 which is a measurement of only 
leather products entering final demand and does not include leather for 
shoes or other similar products. This rate is assumed to increase to 
4.50 percent after 1970 to be more in line with meat production expansion. 
Southern Peru has been deficit in the production of cereals to meet 
the demand for wheat in making flour, rice for direct consumption and 
barley for malting. According to the import share increase from 0.28, 
to 0.42, it can be expected that Southern Peru will grow more deficit in 
the production of cereals. National demand has been expanding at a I.58 
percent physical rate and a 1.95 percent value rate versus the expenditure 
elasticity rate of 3.50 percent. A lower income elasticity of .50 is 
assumed here rather than the .75 level given in Table 5•4- The .75 
elasticity level corresponds to the direct consumption of cereals which 
is mainly rice. Cereals used in the processing of flour have a lower 
elasticity of .45. It is assumed that the demand for all cereals will 
expand at about a 3.25 percent rate through I98O. 
Exports of milk from Southern Peru are in the form of prepared milk 
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products. National demand is in the form of fresh milk equivalents. 
Demand for milk has been expanding rapidly and even though national pro­
duction of prepared milk products has been increasing at a "J .2k percent 
rate, net import shares of milk, which is strictly prepared milk, have 
been increasing from 0.25 to 0.36 of total national demand. It is assumed 
that expansion of milk products will continue at a high level until 1970 
after which it will gradually reduce to about the elasticity level by 
1980. It is assumed that modern refrigeration will tend to replace some 
of the demand for prepared milk products. 
Vegetable crop exports from Southern Peru consist mainly of onion and 
garlic exports from the Arequipa valley. Even though national demand by 
quantities has been increasing at a 6.63 percent rate for the more recent 
years, it is expected that long term growth will be more in line with the 
value rate of U.98 percent and the elasticity level of 4.05 percent. 
Southern Peru has enjoyed a favorable period for exporting olives to ' 
other parts of the country. Southern Peru in I963 produced 51 percent of 
the national demand for olives. Import substitution has also been occur­
ring in that the net import share of O.O6 in I963 is predicted to decrease 
since the import share out of increased national supply is 0.03. Grapes, 
used for making wine, have been increasing at a 8.6 percent physical rate 
and a 30 percent value rate. It is assumed that national demand for 
fruit in general will continue at about a 7-0 percent rate after which it 
will decline to about the elasticity rate. 
Sectors l4 and 16 do not represent significant exports at the present 
time and are assumed to expand more or less at the elasticity rate. 
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Bakery products for the country as a whole have not changed in output 
much between I96O and I963. This can be viewed only as a short run 
occurrence with the long run rate of increase approaching the expenditure 
elasticity rate. Southern Peru is an exporter of specialty bakery pro­
ducts such as saltine crackers and box cookies. The expected rate of 
increase in exports for Southern Peru is assumed at the elasticity rate 
of 3.73 percent annually. 
Southern Peru is a significant exporter of brewery products and is 
well known for its quality products.- The beverage industry as a whole 
has had over a 9 percent increase in output which is substantially larger 
than the elasticity growth rate of 4.37 percent. However, the expenditure 
elasticity growth rate is based on all beverages including the expenditures 
on a homemade brew called chicha (a red corn drink). A long run growth 
rate of 7 percent is assumed for the beverage industry. 
Projected levels of regional exports that are expected to follow 
national demand increases are given in Table 5*13. 
Other regional exports from Southern Peru are assumed to be more in 
line with growth of international exports than with national demand and 
appear in Table $.1^ . 
Industrial crops moving in interregional trade are assumed to in­
crease more or less as the expansion of international exports of the same 
crops. This sector is a heterogeneous mixture of cotton, cocoa, coca and 
other miscellaneous industrial crops. National demand for cocoa is in­
creasing substantially at a 12 percent physical rate due in part to import 
substitutions as seen by the net import shares in Table ^ .11. With 
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Table 5-13 Projected levels of regional exports from Southern Peru 19T0, 
1975 and 1980, thousands of soles 
Initial Projected 
Sector level levels of regional exports 
number Sector description 1963 1970 1975 • 1980 
8 Fresh and dried 
vegetables 72,593 95,848 116,894 142,561 
9 Fruits and nuts 96,171 154,429 200,821 263,758 
l4 Prepared meat 
products 727 894 1,161 1,508 
15 Prepared milk 
products 266,850 435,245 610,457 816,935 
16 Preserved fruits 
and vegetables l,Ull 1,735 2,317 3,093 
19 Bakery products 17,744 22,927 27,532 33,063 
23 Beverage industry 117,621 188,872 264,905 371,546 
31 Leather industry 45,277 59,581 74,242 92,512 
national policy emphasizing jungle colonization, Peru could "be a signi­
ficant exporter of cocoa in the future. For sector 10 it is assumed that 
gains in increased production of cocoa are partially offset by losses in 
the production of coca. As a long term growth rate for industrial crops, 
a 2.75 percent rate is assumed. 
Regional movements of fresh fish and fishmeal products are assumed 
at about the level of international exports. For fresh water fish. 
Southern Peru is in somewhat of a more favorable position because it con­
trols almost 100 percent of the fresh water shrimp market and about 22 
percent of the fresh water fish market. Hence, it is assumed that the 
long term growth rate of fresh fish regional exports is 3.5 percent. 
High value minerals such as silver and gold are not reported to be 
entering the international markets in the South so it is assumed that such 
metals first flow to Lima where they are used or exported. Silver is the 
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Table $.1.4 Growth in regional exports from Southern Peru for specif 
commodities and projected to 1970,. 19T5 and 198O . 
Projected rate of increase of specifi 
Sector Sector regional exports from Southern Peru ( 
number description 1963-1970 . 1971-1975 1976-198 
10 Industrial crops 2.75 2.75 2.75 
11 Fresh fish 3.50 . 3.50 3.50 
3h Fishmeal industry- H
 
0
 
0
 
0
 
3.00. 3.00 
13 Minerals 10.00 7.00 . 7.00 
18 Milling products 5.00. 5.00. 5.00 
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regional exports from Southern Peru for specified 
3 and projected to 1970,. 19T5 and 198O . 
Projected rate of increase of specified 
regional exports from Southern Peru {%) 
Initial 
level 
1963 
Projected level of regioi 
Southern Peru, thousand: 
1963-1970 . 1971--1975 1976-1980 1970 . 1975 
2.75 2 .75 2 .75 228,452 276,210 316,323 
3.50 . 3. 50 3. 50 43,388 55,198 65,554 
H
 0
 
0
 
0
 
3. 00. . 3. 00 2,240 . 4,365 5,060 . 
10.00 7. ,00 7. 00 . 263,306 513,103 719,662 
5.00. 5. ,00. 5. ^0 47,452 66,771 85,217 
;rops 
iustry 
lucts 
Projected level of regional exports from 
Southern Peru, thousands of soles 
1970 . 1975 1980 
^76,210 316,323 
55,198 65,554 
4,365 5,060 
513,103 719,662 
66,771 85,217 
362,261 
77,852 
5,866 
1,009,377 
108,760 
i6T 
high value metal accounting for the largest share of total output of such 
metals in the South. In Table 5*7 it is seen that silver exports have 
expanded over the 1950 to I965 period at a quantity rate of T.I8 percent 
and at a value rate of 10.43 percent, indicating rising prices. It is 
assumed that regional exports continue at the 10 percent rate until 1970 
and then at a 7 percent rate until I98O. 
Milling products for the country as a whole have not expanded in the 
i960 to 1963 period which is due by in large to increased imports of 
flour. In Southern Peru, regional exports of milling products are chiefly 
hulled coffee with some flour flowing into the Lima market also. Conse­
quently, it is assumed that these regional exports of milling products 
will grow somewhat slower than international exports of coffee or at an 
assumed rate of 5 percent. 
Because of substantial changes in import shares and the consequent 
effect on Southern Peru's share of national supply increase, the sector 
of meat production is analyzed separately in terms of changing regional 
shares and development possibilities of Southern Peru. Assuming rates of 
increase as given in Table 5.12, increases in national demand are recorded 
in Table 5•15- Southern Peru's regional share of national supply increases 
using the coefficients given in Table 5-11 and applied to national demand 
increases are also recorded in Table 5•15» Total regional shares are then 
computed and using equation (4.5^ ), regional exports or imports are deter­
mined. Regional exports or imports are computed, essentially, as regional 
excesses or deficits and hence a function of regional consumption. As 
computed for Table 5.15, regional consumption assumes conditions f and e 
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Table 5-15 Southern Peru participation of national supply increases 
assuming estimated regional shares for 1970, 1975 and 1900, 
thousands of soles 
Sector 1 
Fresh meat 
Initial 
level 
1963 1970 
Projected levels 
1975 1980 
National demand 2,718,637 3,784,755 4,793,445 6 ,071,159 
Southern Peru's share 
of national demand 
increases 95,951 186,733 301,727 
Southern Peru's total 
share of national 
demand 625,960 721,911 812,693 927,687 
Southern Peru regional 
exports or imports 
Alternative "f" 
Alternative "e" 
147,293 
147,293 
76,054 
69,914 
13,927 
-670 
-64,686 
-91,629 
of Table 4.1. 
Reduced regional shares of meat production has changed Southern Peru 
from an exporter of meat in 1963 to a net importer of meat by 198O assum­
ing conditions "f" with respect to regional consumption. 
The above procedure may be expanded to two or more sectors where net 
domestic trade for the region is solved simultaneously using elements of 
the inverse matrix, total regional supply shares and projected levels of 
the other exogenous variables. As an example, cereal crops (sector 6) 
are becoming more deficit in Southern Peru due to declining supply shares 
as indicated in Table 5*11> Results of declining shares in both meat 
production and cereal crop production can be determined in terms of pro­
jected net trade of these commodities given the projected levels of all 
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other exogenous variables. 
Regional Income Generated 
Generated regional income is classified by source as given in equa­
tion (U.50). Total sector income multipliers have been applied to the 
exogenous levels of regional household consumption, international exports, 
and regional exports (fresh meat exports as a separate source). In addi­
tion, adjustments in the level of total income due to the definition of 
exogenous variable increases rather than absolute levels are additional 
sources. Projected total regional income by source and for alternative 
situations "f" and "e" are given in Table 5.16 for the years 1970, 1975 
and 1980.. 
Total sector income multipliers applied to regional consumption as 
projected in Table 5-5 gives an unadjusted income for alternative "f" of 
8,092,342 thousand soles in 1970. International exports provide an addi­
tional income of 4,930,1^ 2 thousand soles and regional exports an income 
of 2,876,408 thousand soles, both unadjusted. Meat exports, alternative 
"f", provide an additional income of l6l,Uo8. Adjusted total income from 
all sources for 1970 under alternative "f" is at the level of 11,768,173 
thousand soles. 
Income gap from policy levels 
Target total regional income levels as established by equation (4.^ 9) 
appear in Table 5-17 for alternative situations. Initial regional income 
in 1963 for Southern Peru was estimated using total basic sector net value 
added from Fig. 5.1 and the ratio of basic sector income to residentiary 
income as computed for Southern Peru in i960 and given in Table 2.10. 
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Table 5-16 Projected total regional income by source for Southern Peru, 
thousands of soles 
Source 1970 1975 1980 
Regional consumption 
Alternative "f" 
Alternative "e" 
8,092,342 
8,173,362 
10,079,703 
10,277,060 
12,655,131 
13,029,717 
International 
exports 4,930,142 5,795,999 6,752,767 
Regional 
export s 2,876,408 3,743,408 4,883,459 
Meat (net trade) 
Alternative "f" 
Alternative "e" 
161,4o8 
148,377 
29,557 
-1,422 
-137,356 
-194,462 
Adjustment levels^  -4,292,127 -4,292,127 -4,292,127 
Total income 
Alternative "f" 
Alternative "e" 
11,768,173 
11,836,162 
15,356,540 
15,522,918 
19,861,874 
20,179,354 
S^ee equation (h.^ O). 
Initial regional income as computed by the above method is equal to 
8,489,259 thousand soles. This level of regional income should not be 
taken as income derived from a set of regional accounts but only as an 
approximate level of regional income derived from basic sector income as 
accounted for in Fig. 5-1 and a residentiary income multiplier. However, 
this method furnishes a starting point from which the regional develop­
ment model as developed in Part IV can function. 
Alternative situation "a" of Table 5*17 can be interpreted as the 
regional income target for Southern Peru assuming national per capita 
income is increasing at a rate of 2.0 percent annually and regional income 
convergence to the national norm is desired by 198O. Under these 
171 
Table 5>17 Target total regional income levels for alternative situations 
Southern Peru, thousands of soles 
Alternative 
situation 1970 
Year 
1975 1980 
a 12,136,573 15,830,952 20,777,386 
b 11,897,630 15,270,732 19,693,517 
c 11,738,895 14,895,994 18,992,600 
d 12,546,048 16,757,621 22,519,865 
e 12,299,020 16,164,516 21,346,055 
f 12,136,574 15,770,866 20,591,170 
g 12,967,487 17,731,439 24,395,134 
h 12,713,903 17,109,777 23,133,796 
i 12,546,048 16,694,000 22,319,196 
o^r an explanation of the alternative situations, see Tables 4.3 
and U.l. 
assumptions, regional income for 1970 should be at 12,136,573 thousand 
soles, 15,830,952 thousand soles for 1975 and 20,777,386 thousand soles 
for 1980. With national per capita income growing at 2.5 percent annually 
and regional income convergence desired by 1990, alternative situation 
itfii Table 5*17 describes regional income levels for 1970, 1975 and 
1980. 
Tables 5*16 and 5.17 serve as the basis for estimating the regional 
income gap as defined by equation (4.51). Total regional income generated 
under alternatives "f" and "e" are compared with target regional income 
levels for the same alternatives and appear in Table 5-18. 
The significant fact of Table 5.18 is the degree .of magnitude of the 
income gap. The gap for 1970 under alternative "f" is only a 3 percent 
difference from the income target. This percentage increases slightly to 
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Table 5-18 Regional income gaps -under alternative situations. Southern 
Peru 1970, 1975 and I98O, thousands of soles 
Source 1970 1975 I98O 
Projected income 
Alternative "f" 
Alternative "e" 
11,768,173 
11,836,162 
15,356,540 
15,522,918 
19,861,874 
20,179,354 
Income target 
Alternative 
Alternative "e" 
12,136,574 
12,299,020 
15,770,866 
16,164,516 
20,591,170 
21,346,055 
Income gap 
Alternative 
Alternative "e" 
368,401 
462,858 
414,326 
641,598 
729,296 
1,166,701 
4 percent by I98O due to the fact of predicted lower growth rates for 
international and domestic exports. Decreasing the target date of inter­
regional income convergence from 1990 to 198$ gives the conditions for 
alternative "e" and increases the income gap to 4 percent of target in­
come by 1970 and 8 percent by 1980. Several reasons can be given for such 
a small difference between the expected generated income and the income 
target and will be analyzed more fully in a later section. Two important 
contributing factors are the success of the export sector of Southern Peru 
and the increasing returns of residentiary income with basic sector in­
come changes. 
Use of Intermediate Policy Variables for Reducing the Income Gap 
Intermediate policy variables have been defined earlier in Part IV 
as (1) a change in the regional shares of national supply, (2) 
resource transfers to Southern Peru which can be represented as a change 
in the ratio of residentiary income to basic sector income out of increased 
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basic sector activity, ZAb, , or (3) changes in the rate of growth of 
k 
population in Southern Peru due to out-migration, p^ . 
Effects of a change in regional shares of national supply of meat are 
expressed in Table 5.19-
Table 5*19 Income increases from a change in the regional shares of 
national meat supplies. Southern Peru, thousands of soles 
Sector 1 
Fresh meat 1963 1970 1975 1980 
Southern Peru's 
regional share 
1) = .09 625,960 721,911 812,693 927,687 
2) + A*sJ = .27 625,960 913,812 1,186,158 1,531,141 
Southern Peru regional 
exports or imports 
1) = .09 
Alternative "f" 147,293 76,054 13,927 -64,686 
Alternative "e" 147,293 69,9l4 -67O -91,629 
2) *8^  + A*st = .27 
Alternative "f" 147,293 267,955 387,392 538,733 
Alternative "e" 147,293 261,815 372,795 511,825 
Income change from 
the increased regional 
share 407,267 792,596 1,280,696 
"fc 
The level of the intermediate policy variable, *s^ , has been set at .18 
which will bring total regional shares for Southern Peru to the level of 
the 1963 period of .27. 
Assuming the ratio of residentiary income generated to basic sector 
income (Z b,), for any additional basic sector income above the I963 base 
k 
year level in Southern Peru, is equal to the national ratio (1.3365), this 
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intermediate policy variable in the form of regional resource transfers 
is unnecessary. As this ratio departs from the assumed level, the amounts 
of regional resource transfers to meet income target levels can be deter­
mined by the model. 
Policy Implications 
The results of the preceeding model suggest certain policy considera­
tions that were not evident prior to this investigation. As has been 
brought out earlier, for a less developed region of a country, regional 
convergence to the national norm of per capita income growth and per 
capita income levels has not been a natural result as suggested by spatial 
economic theory. This has also been proven for Southern Peru with respect 
to assumed national parameters for income growth. What is more striking 
is the fact that generated regional income is within 3 to 8 percent of the 
regional income targets for this presumed, underdeveloped region. The 
significance of this fact indicates regional convergence of per capita 
income levels in Southern Peru to the national average is possible with 
only slight policy changes. 
A major contribution to the more recent development of Southern Peru 
must be attributed to its favorable export base. The largest single surge 
for Southern Peru has come from its copper exports. In addition, coffee 
exports have increased at an annual value rate of 20 percent from 1950 to 
1965. Fishmeal value exports have increased 25 percent over the same 
period. Value of silver exports have increased at a 10 percent annual 
rate. Southern Peru has also been in a favorable position with respect 
to domestic exports to other parts of Peru. Industrial fruit crops of 
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olives and grapes have had large increases in national demand since 1959 
and are significant export crops from Southern Peru. Prepared milk pro­
ducts and "beverages have had substantial increases in national output and 
are also export products from Southern Peru. 
Further effects of the current relationship of Southern Peru to the 
Republic can be seen in the departamento population growth rates and the 
per capita income index. This function as estimated in equation (2.2) 
suggests that with respect to the per capita income level of I96I, popu­
lation in Southern Peru should be increasing at a 1.6U percent annual 
rate. Population in Southern Peru between 19^ 0 and I961 has increased at a 
1.13 percent rate. The favorable postion of Southern Peru during the 
latter part of this period may suggest the hypothesis of a larger popula­
tion growth rate in accordance to the higher per capita income level. 
Before the results of this model can claim any resemblance to expect­
ed conditions in Southern Peru for the projected time periods of 1970, 
1975 and 1980, verification of the regional response of residentiary in­
come to basic sector income has to be established. This further suggests 
the importance of the distribution of generated income in Southern Peru. 
If every 1,000, soles of increased basic sector income in Southern Peru 
does not create an additional 1,336 soles of residentiary income, then 
the effects of the new ratio has to be traced out through the model and a 
new regional income gap determined. Lack of a system of regional accounts 
prevents estimation of this relationship at the present time. It is 
doubtful that each basic sector produces the same residentiary sector 
income multiplier. For this reason, expansion of sectors which possess 
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the highest residentiary income multipliers will have the most beneficial 
effect on income distribution. 
Economic data generated by the model also is relevant to private 
sector policymakers. One example out of many possible examples is given 
here. With the expansion of the prepared milk industry in Southern Peru 
and the expansion of fish canning, the need for tin products and alloys 
will be increasing. Effective demand for tin products is determined 
directly using the direct and indirect requirements matrix found in the 
Appendix Table 9-2. Tin ore supplies from Bolivia which pass through 
Southern Peru can be incorporated into a feasibility study within the 
model to determine other needed inputs and resources for production of 
tin products for use in Southern Peru and as exports to other parts of 
the country. 
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PART VI. CONCLUSIONS MD EECOMENDATIONS 
Per capita income in Southern Peru is 7^  per cent of the national per 
capita income level. Lower income levels in Southern Peru have instigated 
a natural equilihriating force equating factor returns to labor as between 
regions. This equilibriating force is observed by migration rates between 
areas of low wage payment and areas of high wage payment. Southern Peru's 
population growth rate has been 1.13 percent annually versus 2.25 percent 
for the entire Republic and 4.32 percent for the departamento of Lima and 
Callao. 
Labor movement from low wage areas to high wage areas is in agreement 
with spatial equilibrium which states that factor payments tend towards 
convergence due to marginal spatial adjustments of all factors in a per­
fectly competitive market. The process of establishing spatial equilibrium, 
however, is slow. In addition, institutional rigidities of the system pre­
vent or slow the movement to spatial equilibrium. Hence, the lack of an 
organized capital market prevents movement of capital to areas where it is 
needed most and an alternative distribution system is established with 
other than highest returns as a criterion. Government policies and 
changes in government policies disrupt natural processes of spatial adjust­
ment. Indirect government subsidization of certain sectors through import 
duties creates artificial equilibriating forces and discriminates against 
regions which have a comparative advantage in producing commodities of the 
non-import duty sectors. 
A more realistic tendency for economies is towards a center-periphery 
relationship, particularly when a strong national capital dominates social 
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and intellectual activity. Such a relationship is strengthened hy 
economies of agglomeration and imperfect or biased information concerning 
peripheral opportunities. 
It was hypothesized in this thesis that spatial equilibrium is in­
operable in Peru (limited to the relationship between Southern Peru and 
the Republic) without external forces directed by national policy. 
Furthermore, it was hypothesized that present national policy with respect 
to food imports discriminates against the agricultural regions of Peru, 
in particularly. Southern Peru. As a final part of this thesis, it was 
hypothesized that intermediate policy variables are available to move 
Southern Peru closer to the per capita income level of the national norm. 
Despite the forces creating spatial disequilibrium. Southern Peru has 
a powerful force operating in the most recent past which is improving its 
per capita income position. This force is its favorable export base. It 
has been claimed that a region develops only as its export base develops. 
A theory of regional development has evolved, and has been reviewed in 
this thesis, which advocates that the main thrust to development comes 
from the exports of a region and act as income generators. To service the 
export sector and the wage earners of the export sector, residentiary 
activities develop and act as income multipliers to the initial export 
earnings. 
With this basis, an economic growth model of the basic sectors and 
dependent residentiary sectors was developed for Southern Peru. Within 
the framework of the model, the forementioned hypotheses were to be tested. 
Data organization of the model followed input-output accounting 
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procedures. A unique set of input-output relationships were estimated. 
The closed portion of the input-output matrix included only the "basic 
sectors which are defined broadly as the export base. Data availability 
permits detailed information analyses of the basic sectors. Non-basic 
or residentiary activities are not so well defined on a regional basis. 
By establishing a relationship between basic sector income and residen­
tiary sector income a complete accounting system has been estimated and 
is surprisingly adaptable to most conditions. National parameters 
describing residentiary income as a function of basic sector income have 
been assumed for the regional model. 
Additional assumptions were added to the conventional -assumptions of 
input-output analysis in determining direct and indirect sector require­
ments from an exogenous change in final demand. Domestic and inter­
national imports were assumed a linear function of domestic output. 
Inputs to the residentiary sectors of materials from the basic sectors 
is assumed to be a linear function of total residentiary output which in 
turn is a function of basic sector output. Thus, a new basic sector 
interaction matrix has been defined. One final assumption relates net 
value added linearly to total sector output. Multiplying the net value 
added vector by the new basic sector interaction matrix yields a set of 
basic sector income multipliers for the region. Given a change in any 
one of the exogenous final demand sources increases basic sector regional 
income by the product of the basic sector income multiplier and the in­
crease of the exogenous demand source. As an empirical example, the basic 
sector income multiplier of fresh meat (sector l) is 0.908314.- That is. 
i8o 
given a change in the exogenous final demand for fresh meat (domestic 
exports or regional household consumption) of one million soles, regional 
income from the base sectors increases by 908,3l4 soles. In a similar 
manner, an increase in final demand of the textile industry (section 25) 
of one million soles, which includes imports, increases regional income 
by 4o4,8o4 soles. 
In addition to basic sector income generated by the exogenous demand 
source, residentiary income is generated as a response to the change in 
basic sector income. Hence, total sector income generated from a change 
in exogenous demand of fresh meat of one million soles is equal to 
2,122,276 soles. Total regional income from a million soles change in 
demand for the textile industry is equal to 9^ 5,825 soles. 
Target levels of regional income for Southern Peru were established 
assuming three different rates of growth in national per capita income 
and three different rates of regional per capita income convergence to 
the national norm. Growth in national per capita income is assumed at 
the 2.5 percent rate which describes actual conditions in Peru for approx­
imately the last 15 years and at a lower rate of 2.0 percent and a higher 
rate of 3.0 percent. Regional income convergence is assumed to occur by 
1990, 1985 or 1980 and the effects on target income levels estimated. 
Projecting total regional income with national income increasing at a 
2,5 percent rate and regional income convergence to the national norm 
desired by 1990 gives the following levels in thousands of soles : 
12,136,57k for 1970, 15,770,866 for 1975 and 20,591,170 for I98O. 
Comparing generated income from projected exogenous demand sources 
I8l 
with target income levels gives as estimate of the regional income gap. 
Exogenous demand sources are regional exports, international exports and 
regional household consumption although the latter is estimated using 
income elasticities of demand and rates of population and per capita 
income growth as assumed for directing the income targets. International 
exports are projected using information from past trends and world market 
growth. Regional exports are projected using information from growth 
rates in national demand as computed from historical data or using esti­
mates derived from income elasticities of demand and national parameters 
of population and income growth. Regional shares of national supply for 
specified sectors were investigated for changes over a five year period. 
In several cases substantial changes have occurred in import shares of 
national demand for food commodities. Projected import shares of national 
demand increases for fresh meat (sector l) is equal to 0.T3 versus the 
import share for 1963 of O.19. Cereals and milk products have also shown 
substantial changes in import shares. Annual income losses to Southern 
Peru due to changing regional shares, assuming the projected trend versus 
the regional share in I963, by 1970 amounts to kOJ,26j thousand soles and 
by 1980 it would be 1,280,696 thousand soles. 
Regional income generated from all sources assuming conditions of 
national per capita income growth of 2.5 percent and regional income con­
vergence by 1990 is at an annual level of 11,768,173 thousand soles by 
1970, at 15,356,5^ 0 thousand soles by 1975 and at 19,861,874 thousand 
soles by I98O. Comparing projected income with the income targets shows 
income gaps exist at the levels of 368,401 thousand soles by 1970, 
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klk,326 thousand soles by 1975 and 729,296 thousand soles by I98O. 
Given the assumptions as outlined above, it has been shown that 
spatial equilibrium is inoperable in Peru without external forces direct­
ing this occurrence. At the same time, because of the favorable position 
of the export sector of Southern Peru, divergence from the national norm 
is strikingly small. Use of the intermediate policy variable of increas­
ing Southern Peru's share of national supply of fresh meat more than 
closes the gap between projected income and the target income levels. 
Assuming the national parameter explaining changes in residentiary 
income as a function of the change in basic sector income, it is possible 
to conclude that convergence of the per capita income level of Southern 
Peru to the national norm is possible by 1990 and by 1905 with the use of 
the intermediate policy variable of increased regional shares of fresh 
meat supply. Importance of the character of the export sector becomes 
evident as considered by Worth. If the character of the export sector 
of Southern Peru is such that with a million soles increase in basic 
sector income, less than 1,336,500 soles of residentiary income is gen­
erated, as is the level for the Republic of Peru, then the regional in­
come gap will be larger. In this case, use of additional intermediate 
policy variables will be required. Resource transfers to Southern Peru 
equal to the amount of the income gap will be required. Such transfers 
may be in the form of social overhead facilities directed at increasing 
the rate of return to private investment in the basic sectors which have 
the greatest distributive effect or the highest income multiplier. Hence, 
as a recommendation for further research investigation, study of sectoral 
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differences in income generation through the residentiary sectors would 
attribute to the proper choice of basic sectors for expansion through 
government policy. 
Translation of the intermediate policy variables into definite 
policy proposals is left for further research. Two important and in­
teresting subjects remain for investigation in terms of specifying 
policy proposals. One is to determine the reasons for declining 
regional shares in production of meat and cereals in Peru or the reasons 
for increasing import shares. In the course of this further investiga­
tion', supply responses to higher product prices will need to be determined. 
Secondly, the effect of added social overhead facilities upon expansion 
of the basic sectors should be determined. In the long term planning 
period, dependency between basic sector income and residentiary sector 
income is no longer in one direction. Reverse effects of additional 
transportation and education facilities applied to a region is to increase 
the expansion of the basic sectors. 
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PART IX. APPENDIX 
193 
Table 9-1 National income by sector, Peru, 1950-1903 (Millions 
1950 1951 1952 1953 IS 
Agriculture, forestry 
and fishing 5,004 6,702. 6,703 6,916 
Agriculture & forestry 4,916 6,607 6,598 6,794 
Fishing 88 95 105 122 
Mining 659 1,245 1,020 987 
Manufacturing 2,099 2,369 2,512 2,622. 
Construction 465 522 568 678 
Electricity, gas and water 62 80 92 102. 
Transportation, communication 
and storage $63 612 667 760 
Commerce 1,625 1,793 2,177 2,4lO 
Banking and insurance 331 402. 487 566 
Housing 1,115 1,291 1,462 1,612 
Government 953 1,316 l,4l8 1,535 
Services 1,319 1,451 1,617 1,890 
Total national income 14,195 17,783 18,723 20,078 
D^ata source: Banco Central de Reserva del Peru ( 5 ) -
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'• sector, Peru, 1950-1903 (Millions of soles)^  
1950 1951 1952 1953 1954 1955 1956 1957 1958 1955 
5,004 6,702. 6,703 6,916 7,?6l 8,134 8,253 8,697 9,947 10,8c 
4,916 6,607 6,598 6,794 7,629 7,973 8,044 8,503 9,553 10,24 
88 95 105 122 132 161 209. 194 394 56 
659 1,245 1,020 987 l,2l4 1,287 1,429 1,474 1,147 1,88 
2,099 2,369 2,512 2,622. 3,643 3,947 4,238 5,045 5,756 6,99 
465 522 568 678 835 969 1,095 1,189 1,583 1,79 
62 80 92 102. 122 136 158 209 220 25 
563 612 667 760 1,008 1,176 1,409 1,463 1,659 1,83 
1,625 1,793 2,177 2,410 . 2,356 2,854 3,652 . 3,852 3,941 4,44 
331 402. 487 566 610 661 826 1,018 1,135 1,30 
1,115 1,291 1,462 1,612 1,702 1,867 2,013 2,300 2,591 3,06 
953 1,316 l,4l8 1,535 1,633 1,772 2,233 2,382 2,780 . 3,49 
L,319 1,451 1,617 1,890 2,433 2,804. 3,255 3,681 4,327 4,81 
,^195 17,783 18,723 20,078 23,317 25,607. 28,561 31,310 35,086 40,70 
ral de Reserva del Peru (5)• 
1957 1958 1959 I960 1961 1962 1963 
8,697 
8,503 
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1,474 
5,045 
1,189 
209 
1,463 
3,852 
1,018 
2,300 
2,382 
3,681 
31,310 
9,947 
9,553 
394 
1,147 
5,756 
1,583 
220 
1,659 
3,941 
1,135 
2,591 
2,780 
4,327 
35,086 
10,808 
10,241 
567 
1,885 
6,998 
1,797 
251 
1,838 
4,44i 
1,307 
3,062 
3,499 
4,8l4 
40,700 
12,254 
11,503 
751 
3,083 
8,281 
1,966 
303 
2,051 
5,871 
1,367 
3,457 
3,898 
5,635 
48,166 
13,760 
12,897 
863 
3,093 
9,359 
2,144 
346 
2,311 
6,665 
1,561 
3,819 
4,796 
5,833 
53,687 
15,010 
13,538 
1,472 
3,171 
10,918 
2,551 
447 
2,770 
8,596 
2,167 
4,052 
5,563 
6,786 
62,031 
14,764 
13,422 
1,342 
3,383 
11,146 
2,772 
553 
3,002 
11,030 
2,449 
4,253 
6,562 
7,543 
67,457 
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Table 9 .2 Direct and indirect requirements matrix. Southern Peru, 19 
Sector 1 2 3 4 5 6 7 
1 .999455 .001735 .143192 .001052 
2 .000002, 1.000738 .143128 .001052 
3 .000002 .001736 .999990 .143271 .001056 
4 .000040 .002300 .977137 .000335 .139013 .000 
5 .000002 .001541 1.000219 .000002, 
6 .000004 .001478 .000212 .880707. 
•7 .000003 .002235 .000320 ,.000003,' 1.436 
8 .000002 .001614 .000231 .000003. • 
9 .000001 .001256 .000180 .000002, 
10 .000003 .001566 .000224 .000003, 
11 .000001 .001301, .000186 .000002, 
12 .000001 .001470 .000210 .000002, ' 
13 .000002 .001537 .000220 , .000002, 
Ik .227222 .001667 .032736 .000608, 
15 .000005 .001937 .206871 .029865 .000253 
l6 .000072 .000252 .000046 .000143 • 
17 .000001. .001242 .000178 .000012 • 
18 .000005 .003669 .000525 .464189 .000' 
19 .013860 .002628 .001645 .002096 .002593 .118628, .000: 
20 .000002, .001697 .000243 .000002, , 
21 .000001 .000481 .004380 .000679 .000695 .012508, .0001 
22 .000162 .000946 .000158 .056854 .0001 
23 .000004 .001879 .000269 .062353 ' 
25 .000212 .254506 .036430 .000277 > 
26 .000025 .033158 .004746 .000037 > 
27 .000001 .001187 .000170 .000001 
28 .000006 .007278 .001042 .000021, 
29 .000070 .000010 
30 .000001 .001039 .000149 .000001, 
31 .000039 .330988 .047344 .000454 . 
33 .000046 .002145 .000313 .000013 ' 
34 .000003, .003146 .000450 .000004, 
36 .000382 .000055 .000005, 
37 .000002 
38 .000001, .000390 .000056 .000069 
39 .000001, .000920 .000132 .000002. . 
40 . .000265 .000038 .000006. 
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requirements matrix. Southern Peru, 19^ 3 
10 11 
)90 
.977137 
ill 
145 .002096 
;80 .000679 
.143192 
.143128 
.143271 
.000335 
1.000219 
.000212 
.000320 
.000231 
.000180 
.000224 
.000186 
.000210 
.000220 
.032736 
.029865 
.000046 
.000178 
.000525 
.002593 
.000243 
.000695 
.000158 
.000269 
.036430 
.004746 
.000170 
.001042 
.000010 
.000149 
.047344 
.000313 
.000450 
.000055 
.001052 : 
.001052 . 
.001056 
.139013 .000004 
.000002, . 
.880707. •' 
.000003/ 1.436781 
.000003. • 
.000002, , 
.000003, 
.000002,, 
.000002, ', 
.000002,, 
.000608, 
.000253 
.000143 ' 
.000012 ; 
.464189 .000026 
.118628, .000136 
.000002, , 
, 000012 
1.041122 
.000002 
.000002 
.000002 
.000200 
.012508. 
.056854 
.062353 
.000277 
.000037 
.000001 
.000021, 
.000001, 
.000454 
.000013 ' 
.000004, 
.000005, 
.825064 
.000001 
.000003 
.000075 
.000188 
.000002 
.000008 
.000001 
.000003 
.013042 
.001227 
.000407 
.005993 
,000133 
.002693 
.000001 
.000001 
.000001 
.000650 
.000650 
.000651 
.013450 
.000438 
.000422 
.000636 
.000459 
.000357 
.990525 
.000369 
.000417 
.000437 
.000557 
.000629, 
.001080 
.000356 
.060292 
.021556 
.237504, 
.004004 
.020260 
.041292 
.077501, 
.009071 
.000337 
.002202 
.000020 
.000296 
.000980 
,000657 
. 000880 
,000111 
.000033 
.000033 
.000033 
.003578 
.000004 
.020906 
.009602 
.005082 
.001312 
.009554 
.863522 
.000004 
.000004, 
.000022 
.000013 
.000035 
.147599 
.011601 
.003059 
.002291 
.000346 
.002188 
.001883 
.000755 
,000088 
,000003 
,000022 
,000003 
,000022 
,000007 
,285464 
,000001 
.000056 .000069 
.000132 .000002, 
.000038 .000006, 
.000135 .000004, 
.000232 .000002 
.000082 .000001 
9 10 11 12 13 14 15 
.000002 
.000650 .000033 .001556 .001758 
.000002 .000650 .000033 .001556 .001757 
.000002 .000651 .000033 .001557 .001759 
.000200 , .013450 .003578 .001828 .002065 
.000438 .000004 .001361 .001537 
.000422 .020906 .001235 .001395 
.000636 .009602 .001969 .002225 
.000459 .005082 .001428 .00l6l3 
.825064 .000357 .001312 .001125 .001271 
.990525 .009554 .001366 .001543 
.000369 .863522 .001172 .001324 
.000417 .000004 .977304 .001496 
.000437 .000004, .001362 1.001531 
.000001 .000557 .000022 .001499 .001693 .84l4l2 
.000003 .000629. .000013 .001632 . .001844 .923807 
.013042 .001080 .000035 .000225 .000257 .000264 
.000356 .147599 .001114 .001258 
.001227 .060292 .011601 .002069 .002334 
.000407 .021556 .003059 .002011 .002271 .007011 
.237504, .002291 .001408 .001602 
.005993 .004004 .000346 .000394 .000445 .004048 
.000133 .020260 .002188 .000559 .000634 
.002693 .041292 .001883 .001625 .001918 
.000001 .077501. .000755 .001680 , .001898 
.009071 .000088 .000645 .000643 
.000337 .000003 .001070 .001208 
.000001 .002202 
.000020 
.000022 .001188 
.000063 
.001078 
.000071 
.000296 .000003 .000893 .001009 
.000001 .000980 .000022 .009451 .002258 
.000657 .000007 .000140 .000159 
.000880 .285464 .001932 .002027 
.000111 .000001 .000340 
.000002 
.006610 
.000002 
.000135 .000004. .000338 .000382 
.000232 .000002 .000677 .000763 
.000082 .000001 .000112 .000128 
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Table 9-2 (Continued) 
Sector 16 17 18 19 20 . 21 22 . 
1 .001931 .000004. .000635 
2 .001932 .000004. .000634 
3 .001934 .000004. .000635 
k .000001 .157154 .000276 .050495 
5 .000004. ,000002. 
6 .000004 .000003. 
7 .000005 .000003 
8 .000004 .000004 
9 .000003. .000002 
10 . .000004. .000004. 
11 .000003 .000001. 
12 .000003 .000002. 
13 .000004 .000002. 
l4 .000691 .000004 .000663 
15 .000467 .000018 .000127 .000001. .000172 
16 .142305 .000133 .003348 .000006 
IT .623830 . .000022. .000042 
18 .000001, .963993' .000011 .000005 
19 .000175 .245390 1.000252 .016825. .000164 ..011268 
20 
.000004. .793211 .000002 
21 .000076 .025852 . .007552 .222424: . .000307 
22 .000004. .104795 .001183 .218043 
23 .000142 .019781 .000289 
25 .000507. .000001. .000192 
26 .000068 .000001 .000029 
27 .000003. .000001 
28 .000017 .000004 .000011 
29 
30 . .000002 .000001 
31 .000832 .000095 .000612 
33 .000004. .000003 .000002 
3^ .000007. .000003 
36 .000003 .000001. .000005 
37 
38 .000128 .000001 .000265 
39 .000003 .000004 
4o .000001. .000002 .000001, 
195 
19 20 21 22 . 23. 25 26. 27 28 
.000004. 
.000004. 
.000004. 
.000276 
.000004 
.000018 .000127 .000001. 
.003348 
.000011 
1.000252 .016625. .000164 
.793211 
.007552 .222424: 
.001183 
.019781 
.000001. 
.000001 
.000004 
.000095 
.000003 
.000001, 
.000001 
.000002 
.000635 
.000634 
.000635 
.050495 
,000002. 
.000003. 
.000003 
.000004 
.000002 
.000004 
.000001, 
.000002. 
.000002, 
.000663 
.000172 
.000006 
.000042 
.000005 
.011268 
.000002 
.000307 
.218043 
.000289 
.000192 
.000029 
.000001 
.000011 
.000001 
.000612 
.000002 
.000003 
.000005 
.000265 
.000004 
.000001, 
.000003 
.000003. 
.000003. 
.000005 
, .000005. 
.000012 
.000007. 
.000005 
.000002 
.000007. 
.000002. 
.000002 
.000004 
.000002. 
.000014 
.000001 
.000002. 
.000009 
.000027 
.000003. 
.000114 
.000002 
1.050664 
.000014 
.000003 
.000002 
.000206 
.000003. 
.000016 
.000179 
.000003 
.000062 
.000002, 
.000001 
.000098 
.005500, 
.005498 
.005503 
.007267 
.004893 
.004709 
.007096 
.005122 
.003982 
.004973 
.004123 
.004660 
.004878 
.005284 
.006167 
.000798 
.003931 
.011490 
.008302 
.005368 
.001521 
.002964 
.005970 
.865557 
.101292 
.003763 
.024498 
.000221 
.003303 
.009648 
.007260 
.009826. 
.001209 
.000005 
.001239 
.002588 
.000874 
.000401, 
.000401, 
.000401, 
.002472 
.000329. 
.000300 
.000476 
.000345 
.000272 
.000331 
.000283 
.000320 
.000329. 
.0003T3 
.000403 
.000060 
.000269 
.011036 
.003259 
.001317 
.000389 
.002632 
.000424, 
.000748 
.260675 
.000258 
.000238 
.000015 
.000216 
.000531 
.000078 
.009579 
.000091 
.000085 
.000163 
.000027 
.002791 
.002790 
.002793 
.003292 
.002487 
.002340 
.003614 
.002722, 
.002098 
.002612 
.002096 
.002369 
.004234 
.002735 
.005669 
.000788 
.005052 
.003778 
.005771 
.002559 
.000722 
.001014 
.003896 
.003076 
.001111 
.790076 
.076360 
.000112 
.001605 
.004531 
,001065 
.003230 
,000994 
.000003 
.020549 
.001632 
.000439 
. 000211 
.000211 
. 000211 
.000248 
.000185 
.000167 
.000267 
.000194 
.000153 
.000185 
.000159 
.000180 
.000185 
.000203. 
.000221 
.000030 
.000151 
.000280 
.000273 
.000191 
.000053 
.000076 
.000220. 
.000228 
.000077 
.000145 
.564841 
.000009. 
.000121 
.000269 
.000019 
.000243 
.000046 
.000046 
.000091 
.000015 
^ 26_ 2T 28_ 29 30 , 31 
?500 .OOOl+Ol, .002791 .000211 .0002^3 .002176 .000384 
'^98 .000^01 .002790 . .000211 .00021^3 .002175 .000384 
5503 .000401, .002793 .000211 .000243 .002177 .000384 
r267 .002472 .003292 .000248 .000348 .002555 .000534 
+893 .000329 .002487 .000185 .000212 .001903 .000335 
+709 .000300 .002340 ,.000107 .000193 .001727 .000305 
r096 .000476 .003614 .000267 .000307. .002754 .000485 
)122 .000345 .002722, .000194 .000223 .001997 .000353 
5982 .000272 . .002098 .000153 .000176 .00157% . 000278 
1-973 .000331 .002612 .000185 .000213 .001910 . .000338 
H23 .000283 .002096 .000159 .000183 .001639 .000288 
i66o .000320 .002369 .000180 .000206 .001852 .000326 
^78 .000329. .004234 .000185 .000212 .001905 .000335 
284 .000373 .002735 .000203. .000247 .002095 .OOO369 
il67 .000403 .005669 .000221 .OOI68O .002283 .000402 
)798 .000060 . .000788 .000030 , .000142 .000314 .000056 
931 .000269 .005052 .000151 .001221, .001559 .000281 
490 .011036 .003778 .000280 .000360 , .002889 .000948 
302 .003259 .005771 .000273 .002252 .002810 , .000610 
368 .001317 .002559 .000191 .000761 .001968 .000387 
521 .000389 .000722,,.000053 .000291 .000551 .000109 
964 .002632 .001014 .000076 .000339 .000781 .000242 
970 .000424, .003896 .000220, .000806 .002272 .000404 
557 .000748 .003076 .000228 .000325, .002386 .000430 
292 .260675 .001111 .000077 .000105. .000814 .010989 
763 .000258 .790076 .000145 .000167 .001496 .000263 
498 .000238 .076360 , .564841 .000187 .001335 .000253 
221 .000015 .000112 ,.000009 .046200,, .000088 .000015 
303 .000216 .001605, .000121 .010047 .647006 .000220 
648 .000531 .004531 .000269 .000382 , .002788 1.063823 
260 .000078 .001065 .000019 .000025 .000196 .000036 
826, .009579 .003230 .000243 .000733 .002511 .000837 
209 .000091 .000994 .000046 .000054 .000476 .000085 
005 .000003 .000002, 
239 .000085 .020549 .000046 .000129 .000472 .000083 
588 .000163 .001632 ,.000091 .000114 .001002 .000517 
874 .000027, .000439 .000015 .000018 .000157 .000028 
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Table 9.2 (Continued) 
Sector 33 34 36 37 38 39 4o 
1 .000832 .000007 .003525. .000054 .000507 .006837 .000152 
2 .000832 .000007 .003523 .000054 .000507. .006834 .000152 
3 .000833 .000007 .003527 .000054 .000508 .006841 .000152 
k .001619 .000521. .004166 .000064 .000702. . .008236 .000179 
5 .001974 .003082 . .000047 .000841 .006529 .000133 
6 .005478 .002797 .000043 .001351 .006748 .000121 
7 .003076 .004460 .000069 .001373 .009671 .000193 
8 .001900 .003234 .000050 .002176 .008654 .000141 
9 .000764 .002548 .000039 .001254 .006178 .000111 
10 .002827 .003094 .000048 .002072 .008266 .000135 
11 .000467 .002654 .000041 .000332 .005078 .000114 
12 .000528 .003000 .000046 .000375 .005740 .000129 
13 .001713 .003085 .000051 .000874 .005905 .000199 
14 .000699 .000007. .003394 .000052 ..001040 .006646 .000147 
15 .006412 .000002. .003697 .000066 .031152 . .007118 .000185 
16 .000169 .000639 .000009. .004461 .000999 .000025 
17 .000547 .002524 .000049 .035178 .014930 . .000137 
18 .003627 .004679 .000072 .001232 .009875 .000205 
19 .003182 .000116 .004568 .000077 .025141 .009324 .000217 
20 .001180 .003658 .000049 .000812 .006665 .000138 
21 .000485 .000003 .000897 .000015 .000277 .001747 .000039 
22 .000886 .002249 .001388 .000019 .000265 .002825 .000056 
23 .003957 .000003 .006859 .000058 .006310 .010965 .000181 
25 .006420 .000002 .003805 .000058 .000702 .011108 .000166 
26 .001034 .001293 .000020 .000560 .005963 .000137 
27 .000427 .002422 .000037 .000303 .004635 .000104 
28 .000991 .002274 .000038 .004435 .030192 .000098 
29 .000034 .000142 .000002. .000018 .000288 .000006 
30 .001186 .002022 .000032 .000258 .004804 .000150 
31 .007640 .000006 .005025 .000070 .001451 .010989 .000245 
33 .092432 .000325 .000005. .000088 .000759 .000014 
34 .000752 1.000000 .004065 .000062 .000622 .028557 .000179 
36 .000259 .238559 .000013 .004350 .003083 .000037 
37 .000001. .000003. .001128 .000016 
38 .000789 .000003. .000765 .000079 .•227386 .001557 .000217 
39 .000403 .001586 .000025 .002561 .495939 .000095 
40 . .000070 .000287 .000004 .000244 .000626 .081229 
39 KO 
006837 .000152 
006834 .000152 
006841 .000152 
308236 .0001T9 
306529 .000133 
306748 .000121 
309671 .000193 
308654 .000141 
306178 .000111 
308266 .000135 
305078 .000114 
)05740 .000129 
)05905 .000199 
D06646 .000147 
)07ll8 .000185 
)00999 .000025 
)14930 . .000137 
)09875 .000205 
309324 .000217 
)06665 .000138 
101747 .000039 
W2825 .000056 
110965 .000181 
111108 .000166 
105963 .000137 
>04635 .000104 
6O192 .000098 
00288 .000006 
04804 .000150 
10989 .000245 
00759 .000014 
28557 .000179 
03083 .000037 
00016 
01557 .000217 
95939 .000095 
00626 .081229 
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Table 9.3 Southern Peru household consumption out of final demand, by 
sector, for additional alternative situations, 1970',1975 
and 1980, thousands of soles at 1963 prices 
Sector 
number 
Alternative 
situation 
1970 1975 1980 1970 1975' 1980 
c c c b b b 
1 621,361 755,287 922,505. 627,333 769,246 9^ 7,795 
2 32,139 36,185 40,9^ 0 . 32,227 36,426 41,374 
3 214,332 292,687 401,570 , 218,603. 303,320 422,841 
4 38,216 56,503. 83,928 39,243 59,240 89,838 
6 637,072 779,013 957,164 643,535 794,125. 984,657 
7 583,528 679,163 794,314 586,871 687,174 808,523 
8 549,146 668,503. 817,723 554,497 681,011 840,409 
9 418,330 535,585 688,977 424,283 549,754 715,715 
10 197,941 222,861 252,146 198,483 224,346 254,817 
11 84,080 102,813 126,325 84,933 104,807 129,954 
12 . 7,872 8,598 9,437 7,872 8,615 9,474 
13 5,908. 6,453 7,082 5,908 6,465 7,110 
14 3,332 4,386 5,802 3,387 4,521 6,063 
15 79,992 107,811 145,992 81,494 111,511 153,304 
16 31,235 42,530 . 58,181 31,849 44,056 61,226 
17 16,699 23,990 . 34,626 17,106 25,048 36,846 
18 97,365 113,834 133,735 97,962 115,256 136,260 
19 40,928 48,866 58,626 41,256 49,634 60,002 
20 . 52,288 62,709 75,572 52,727 63,738 77,420 
21 25,035 31,025 38,633 25,319 31,691 39,856 
22. 214,796 265,401 329,504. 217,174 270,975 339,723 
23 140,721 174,651 217,802 142,335 178,439 224,770 
24 23,530 30,573 39,912 23,896 31,451 41,590 
25. 385,520 479,898 600,246 390,042 490,520 619,832 
26 88,580 .109,124 135,080. 89,538 111,366 139,181 
28 27,610 . 38,591 54,191 28,217 40,129 57,337 
29 8,995 12,319 16,951 9,177 12,772 17,860 
30 . 55,890 70,506. 89,369 56,612 72,211 92,547 
31 24,455 33,493 46,086 24,949 34,724 48,557 
33 29,665 37,700 48,l4l 30,067 38,655 49,932 
35 34,497 40,332 47,384 34,709 40,836 48,278 
36 5,578 7,068 8,999 5,652 7,244 9,328 
38 10,640 13,422 17,013 10,777 13,747 17,618 
39 28,085 39,540 . 55,928. 28,720 . 4l,l6l 59,265 
40 . 14,673 19,979 27,332 14,962 20,696 28,762 
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Table 9-3 (Continued) 
Sector 
number 1970 1975 1980 . 1970 1975 1980 . 1 
Alternative 
situation i 
. 
h h h 1 
1 651,718 819,606. 1,035,677 657,939 834,649 1,063,874 66 
2 32,582 37,043 42,321. 32,671 37,289 42,769 3 
3 236,423 346,257 509,471 241,068 358,657 536,074 24 
4 43,592 . 70,798 115,505. 44,742 . 74,161 123,480 , 4 
6 669,946 849,147 1,081,426 676,693 865,500. .1,112,265 
866,342 
68 
T 600,399 713,151 851,179 603,824 721,528 60 
8 576,349 726,238 919,487 581,926. 739,733 944,820 . 59 
9 448,825 604,205. 817,218 455,147 620,027 848,611 46 
10 200,667 228,145 260,652 201,215 229,662 263,408. 20: 
11 88,419 112,069 142,725 89,309. 114,227 146,795 91 
12 7,872 . 8,598 9,437 7,872 8,615 9,474 ' 
13 5,908. 6,453 7,082 5,908 6,465 7,110 1 
l4 3,618 5,052 7,087 3,678 5,205 7,402 
15 87,744 126,325 182,717 89,369 130,602 191,745 9; 
16 34,411 50,206 73,592 35,079 51,983 77,389 3f 
17 18,821 29,446 46,280 . 19,271 30,721. 49,195 15 
18 100,381 119,942 144,008. 100,993 121,432 146,713 10: 
19 42,590 52,315 64,569 42,929 53,133 66,077 4: 
20. 54,519 67,363 83,633 54,975 68,463 85,668 5Ï 
21 26,481 34,160 44,274 26,780 34,887 45,664 2| 
22 226,914 291,569 376,431 229,406. 297,641 388,008 23: 
23 148,950 192,512 249,998 150,645 196,653 257,931 15: 
2k 25,407 34,869 48,079 25,797 35,859 50,077 26 
25 408,592 530,148 691,141 413,347 541,790 713,514 42c 
26 93,456 119,616 153,831 94,458 122,055 158,465 95 
28 30,758 46,434 70,421 31,424 48,256 74,445 32 
29 9,934 14,605. 21,571 10,132 15,135 22,710 IC 
30 59,580 78,669 104,365 60,343 80,554 108,044 61 
31 27,009 39,707. 58,646 27,546 4l,i46 61,743 28 
33 31,725 42,297 56,659 32,152 43,358 58,746 32 
35 35,566 42,497 51,024 35,783 43,025 51,982 36 
36 5,958 7,913 10,558 6,036 8,107. 10,940 6 
38 11,342 14,976 19,868 11,488 15,335 20,568 11 
39 31,384 47,827 73,220 . 32,082 49,755 77,517 33 
ho 16,166 23,586 34,572 16,479 24,420 36,355 16 
1975 1980 , 1970 ^ 1975 1980 
h h g g s 
) 834,649 
. 37,289 
3 358,657 
î . 74,161 
; 865,500 
L 721,528 
739,733 
• 620,027 
: 229,662 
114,227 
8,615 
6,465 
5,205 
130,602 
51,983 
30,721. 
121,432 
53,133 
68,463 
34,887 
. 297,641 
196,653 
35,859 
541,790 
122,055 
48,256 
15,135 
80,554 
4l,i46 
43,358 
43,025 
8,107. 
15,335 
49,755 
24,420 
,063,874 
42,769 
536,074 
123,480 
,112,265 
866,342 
944,820 
848,611 
263,408 
146,795 
9,474 
7,110 
7,402 
191,745 
77,389 
49,195 
146,713 
66,077 
85,668 
45,664 
388,008 
257,931 
50,077 
713,514 
158,465 
74,445 
22,710 
108,044 
61,743 
58,746 
51,982 
10,940 
20,568 
77,517 
36,355 
667,365 
32,805 
248,181 
46,515 
686,922 
608,991 
590,380 
464.772 
202,041 
90,659 
7,872 
5,908 
3,769 
91,854 
36,101 
19,965 
101,918 
43,443 
55,664 
27,231 
233,189 
153,217 
26 , 3 9 3  
2^0,567 
95,978 
32,445 
10,435 
61,503 
28,370 
32,801 
36,111 
6,156 
11,807 
33,154 
16,959 
856,864 
37,625 
377,670 
79,410 
889,718 
733,547 
759,678 
643,861 
231,729. 
117,424 
8,632 
6,478 
5,438 
137,139 
54,705 
32.698 
123,582 
54,329. 
70,074 
35,969 
306,680 
202,823 
37,357 
559,158 
125,677 
51,066 
15,947 
83,381 
43,354 
44,952 
43,786 
8,400 
15,873 
52,733 
25.699 
1,106,990 
43,427 
578,162 
136,360 
1,159,515 
889,125 
983,580 
897,403 
267,464 
153,031 
9,526 
7,149 
7,895 
205,981 
83,393 
53,868 
150,790 
68,367 
88,763 
47,804 
405,818 
270,144 
53,199 
747,994 
165,582 
80,853 
24,515 
113,736 
66.651 
61,982 
53,426 
11,533 
21.652 
84,372 
39,176 
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Table 9.4 International exports: value, quantity and unit price, 1950-1905, 
Peru, millions of dollars 
1950 . 1951 1952 1953 
Cotton 
Value 68.0 85.6 79.3 65.2 
M.T.®" (1000). 73.6 62.6 89.4 89.6 
Unit Price 921^ .3 1367.5 957.8 727.2 
Sugar 
Value 29.7 34.5 33.1 34.7 
M.T. (1000). 290.5 271.3 313.0 , 424,2 . 
Unit Price 102.2 127,1 105,7 • 81.8 
Coffee 
Value 1.0 2.4 2.8 5.3 
M.T. (1000) 1.0 2.2 2.6 4.7 
Unit Price 1041.0 1084.5 1086.5 1134.9 
Wool 
Value 7.9 13.8 7.6 8.7 
M.T. (1000). 7.5 5.5 5.0 . 5.8 
Unit Price 1058.0 : 2510.7 1517.8 1497.1 
Fishmeal 
Value 5v7 6.1 7.8 7.5 
M.T. (1000). 21.6 23.5 30.0 . 31.6 
Unit Price 265.5 257.6 260.0 . 238.7 
Petroleum 
• Value 25.3 20.6 17.3 l4.4 
M.T. (1000) 1031.0 993.4 964.6 724.9 
Unit Price 19.0 20,7 17.9 19.8 
Copper 
Value 10.2 15.3 17.1 17.4 
M.T. (1000). 27.2 33.8 32.5 31.9 
Unit Price 373.3 451.3 525,4 546.5 
Silver 
Value 8.0 10.4 12.4 11.7 
Kilos (1000) 383.6 421.8 504.7 488.2 
Unit Price 20.8 24.7 24,5 24.0 
Lead 
Value 12.3 23.6 23.9 22.5 
M.T. (1000) 60.3 82.0 90.2 105,6 
Unit Price 203.6 288.0 265.2 213.5 
Zinc 
Value 10.5 15.1 15.0 7.6 
M.T. (1000) 74.7 99.1 113.0 97.8 
Unit Price 140.8 152.8 133.1 77.9 
Iron ore 
Value 6.4 
M.T. (1000), 553.2 
Unit Price 11.5 
Other products 15.0 . 25.1 22,4 20.6 
Total F.O.B. value TTT-l 193.6 252.5 238.7 222.0 . 
Data source: Banco Central de Reserva del Peru (5). 
M^etric tons. 
1-1965, 
1953 1954 1955 1956 195T 
65.2 64.9 68.1 85.7 68.1 
89.6 84.4 85.2 109.1 81.8 
727.2 768.1 800.1 785.6 831.9 
34.7 33.0 . 37.0 32.9 50.1 
424.2 . 457.7 497.2 438.8 516.3 
81.8 72.6 74.3 75.0 97.0 
5.3 7.1 8.0 . 8.9 12.9 
4.7 4.6 6.8 7.1 11.1 
1134.9 1536.3 1180.9 1255.9 1164.4 
8.7 8.5 6.0 , 8.0 9.8 
5.8 5.3 3.7 5.4 6.6 
1497.1 1606.4 1611.4 1479.6 1486.2 
7.5 12.1 12.7 15.8 19.7 
31.6 46.5 53.3 66.4 103.9 
238.7 261.1 238.2 237.4 189.9 
l4.4 17.1 22.1 2 3 . 9  26.8 
724.9 ,778.8 906.0 . 1017.9 1040.3 
19.8 22.0 . 24.3 2 3 . 5  25,7 
17.4 20.0 . 29.3 33.6 24.5 
31.9 37.5 41.3 44.0 . 50.6 
546.5 533.7 710.0 764.3 484.3 
11.7 14.4 16.2 . 17.7 17.9 
488.2 596.9 631.6 661.3 657.4 
24.0 24.1 25.6 26.7 27.2 
22.5 23.7 26.2 31.3 30.0 
105.6 107.1 107.1 120.9 136.4 
213.5 221.2 244.4 258.7 220.1 
7.6 9.1 13.8 l4.i 13.9 
97.8 112.5 l46.6 143.9 136.6 
77.9 80.5 94.3 98.2 101.6 
6.4 12.9 8.0 l4.8 20.2 
553.2 1169.2 1019.3 1629.7 1524.0 
11.5 11.1 7.9 9.1 13.3 
20.6 24.8 23.5 24.7 36.1 
222.0 . 247.6 270.9 311.4 330.0 
200 . 
Table 9'^ (Continued) 
1958 1959 i960 . 196] 
Cotton 
Value 75.6 69.6 73.3 ' 79. 
M.T. (1000). 107,5 115.2 . 100.4 . il4. 
Unit Price 703.4 6o4.. 6 730.1 696. 
Sugar 
Value 34.4 36.3 47.7 64. 
M.T. (1000) 438.2 503..9 552.9 615. 
Unit Price 78.3 72.1 86.2 104. 
Coffee 
Value 15.8 15.6 18.6 22. 
M.T. (1000) 17.3 19.9 26.4 . 34. 
Unit Price 914.3 785.4 702.8 669. 
Wool 
Value 6.1 9.0 7.1 7. 
M.T. (1000) 5 - 0  7 . 9  5.1 5. 
Unit Price 1215.0 . 1144.6 1383.5 1492. 
Fishmeal 
Value 20.7 45.4 52.0 . 71. 
M.T. (1000) 146.5 367.9 592.2 . 865. 
Unit Price l4l.4 123.3 87.8 82. 
Petroleum 
Value 16.6 16.1 17.9 i4. 
M.T. (1000). 702.8 649.4 786.4 685. 
Unit Price 23.6 2 4 . 9  22.8 21.: 
Copper 
Value 22.2 25.0 . 9 4 . 7  105.: 
M.T. (1000) 53.9 48.9 168.0 . 198.1 
Unit Price 411.6 511.2 563.6 528.' 
Silver 
Value 19.0 20.4 24.1 27. ( 
Kilos (1000) 758.5 835.5 923.2 1035.: 
Unit Price 25.0 2 4 . 4  26.1 26.( 
Lead 
Value 2 3 . 9  21.2 21.7 22.: 
M.T. (1000) 119.6 115.1 117.8 142.; 
Unit Price 199.7 184.3 184.0 , 156.: 
Zinc 
Value 12.3 14.2 16.7 19.: 
M.T. (1000) l46.6 156.6 157.8 206. ( 
Unit Price 83.8 90.6 106.0 . 92.: 
Iron ore 
Value 19.1 19.4 32.7 36.( 
M.T. (1000) 2226.8 2016.4 3124.9 3381.1 
Unit Price ^ 8.6 9 . 6  10.5 10.5 
Other products 26.7 2 2 . 8  26.6 25.£ 
Total F.O.B. value 292.4 315.0 '. 433.1 . 496. t 
1961 1962 1963 1964 1965 
3 ' 79.8 97.1 91.4 91.3 87.4 
^ . 114.T 139.7 125,4 115.6 115.8 
L 696.1 695.4 728.9 789.8 754.7 
Ï 64.2 54.4 64.9 64.0 37.5 
? 615.1 567.6 638.2 486.7 401.6 
) ' 104.4 95.9 101.7 131.2 93.4 
) 22.8 24.2 25.6 37.0 29.0 
t- • 34.0 37.4 4o.i 42.3 34.6 
5 • 669.8 646.7 637.5 874.7 838.2 
7.5 8.9 11.7 11.6 8.5 
5.0 6.6 8.4 7.3 4.7 
) 1492.4 1350.5 1396.5 1594.0 1804.5 
) . 71.5 121.5 122.0 166.9 186.5 
) 865.0 1232.8 1212.9 1577.3 1581.8 
i ' 82.7 98.5 100,6 105.7 117.9 
1 14.5 13.2 9.8 9.6 9.3 
685.4 623.2 509.4 499.4 472.5 
1 21.1 21.1 19.3 19.2 19.7 
105.1 92.3 87.3 103.0 121.2 
198.8 171.8 163.4 179.3 179.8 
528.7 537.4 534.0 . 574.5 674.1 
27.6 32.9 35.8 45.2 39.1 
1035.2 '1064.9 983.2 1152.0 , 1027.4 
26.6 30.9 36.4 39.2 38.1 
22.3 16.4 16.4 32.9 37.8 
142.5 144.6 120.5 166.7 151.0 
156.5 113.4 136.1 197.3 250.3 
19.1 15.9 15.8 39.1 35.8 
206.6 181.4 186.9 275.0 266.5 
92.3 87.4 84.5 142.2 134.3 
36.8 32.7 36.5 38.9 47.0 
3381.7 3149.0 3579.7 3709.9 4594.2 
10.9 10.4 10.2 10.5 10.2 
25.2 30.5 24.0 . 27.5 30.4 
496.4 540.0 541.2 667.0 669.5 
201. 
VALUE METRIC TONS 
(MILLIONS OF DOLLARS) (THOUSANDS OF TONS) 
15.0 15.0 
12.5 12.5 
10.0 10.0 
IVALUE 
7.5 7.5 
5.0 -
2.5 
1950 1954 19 62 1966 
WOOL 
FIG. 9.1 VALUE AND QUANTITY RELATIONSHIPS, INTERNATIONAL 
EXPORTS, PERU, 1950- 1965 
202, 
VALUE METRIC TONS (MILLIONS OF DOLLARS) (THOUSANDS OF TONS) 
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FIG. 9.2 VALUE AND QUANTITY RELATIONSHIPS, INTERNATIONAL 
EXPORTS, 1950-1965, PERU 
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VALUE METRIC TONS 
(MILLIONS OF DOLLARS) (THOUSANDS OF TONS) 
40 40 
«METRIC 
\ TONS-35 35 
30 30 
VALUE 25 25 
20 20 
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COFFEE 
FIG. 9.3 VALUE AND QUANTITY RELATIONSHIPS, INTERNATIONAL 
EXPORTS, PERU, 1950- 1965 
20h 
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FIG. 9.4 VALUE AND QUANTITY RELATIONSHIPS, INTERNATIONAL 
EXPORTS, PERU, 1950- 1965 
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FISHMEAL AND FISH PRODUCTS 
FIG. 9.5 VALUE AND QUANTITY RELATIONSHIPS, INTERNATIONAL 
EXPORTS, PERU, 1950-1965 
